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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a method for 
refilling liquid Into a liquid reservoir container ananged 
on the liquid supply path of a liquid jet recording appa- 
ratus. The Invention also relates to a liquid Jet recording 
apparatus using such nnethod, a liquid refilling container, 
a liquid reservoir container, and a cartridge. 

Related Background Art 

[0002] For the method for supplying liquid to a liquid 
jet recording apparatus that records by discharging liq- 
uid (ink) onto a recording medium, it is required to fonn 
menisci appropriately at the discharge ports of the re- 
cording head, and also, to perfonn a stabilized supply 
of liquid, among some others. As a liquid supplying 
method that satisfies these conditions, the applicant 
hereof has proposed a structure with the specification 
of Japanese Patent Laid-Open Application No, 
7-125232 that a porous element is Inserted into a part 
of a container (an ink tank) that contains ink. 
[0003] Fig. 1 5 is a cross-sectlonal view schematically 
showing the structure of an ink tank that utilizes the pro- 
posed structure described above. The interior of the ink 
tank 1101 Is divided into two spaces by means of a par- 
tition wall 1103 provided with a communicating portion 

11 02. One of the spaces is closed with the exception of 
the communicating portion 1102 of the partition wall 

1103. This space is made an ink resen/ing chamber 
1104 capable of holding liquid (ink) as it Is without any 
other members mixedly present. The other space is 
made a negative pressure generating member housing 
chamber (an air communication type liquid containing 
chamber) 1106 that contains a porous negative pres- 
sure generating member 1105. On the wall surface that 
forms this negative pressure generating member hous- 
ing chamber 11 06, there are fonned an air communica- 
tion port 1 1 07 for inducting the air outside along the con- 
sumption of ink, and a supply port 11 08 for supplying ink 
to the recording head unit. 

[0004] With a tank stmcture of the kind, the air is in- 
duced into the negative pressure generating member 
housing chamber 1106 through the-air communication 
port 1 1 07 when ink in the negative pressure generating 
member 1105 is consumed as ink is discharged from 
the recording head. Then, inkf lows into the ink reserving 
chamber 1 1 04 through the communicating portion 1 1 02 
of the partition wall 1 1 03. On the other hand, ink is filled 
into the negative pressure generating member 1105 in 
the negative pressure generating member housing 
chamber 1106 from the ink reserving chamber 1104 
through the communicating portion 1 1 02 of the partition 
wall 1 1 03. Therefore, even when ink is consumed by the 



recording head, ink is supplied to the negative pressure 
generating member 1 1 05 in accordance with the amount 
of ink that has been consumed, thus allowing the neg- 
ative pressure generating member 1 1 05 to retain a spe- 
s cific amount of Ink. In this way, the negative pressure to 
the recording head is kept at a substantially constant 
level, making it possible to stabilize the ink supply to the 
recording head. 

[0005] Particularly, as disclosed in the specification of 
10 Japanese Patent L^id-Open Application No. 6-40043, It 
is possible to attain-an ink supply in a better condition 
by making an arrangement so that a path for the air in- 
duction (an air induction groove) Is provided near the 
unit that communicates the negative pressure generat- 
es ing member housing chamber with the ink reserving 
chamber. 

[0006] For a container (an ink tank) of the kind, which 
is structured as described above, there is known, among 
others, a method for refilling Ink when ink in the ink re- 

20 sending chamber becomes short as disclosed in the 
specification of Japanese Patent Laid-Open Application 
No. 6-226990 filed by the applicant hereof, for example, 
wherein a plug is arranged in the upper part of an ink 
reserving chamber, and the plug is open before the 

25 amount of ink in the negative pressure generating mem- 
ber housing chamber becomes lower than a given 
amount, and then, ink is injected from the aperture thus 
arranged into the interior of the ink reserving chamber 
by use of a syringe or the like or a method for dividing 

30 the Ink reserving chamber into two chambers one of 
which is made exchangeable, and replacing the com- 
pletely used ink reserving chamber with a new one be- 
fore Ink in the negative pressure generating member 
housing chamber becomes lower than a given amount 

35 along the ink consumption. 

[0007] The liquid container (an ink tank) described 
above satisfies ideal conditions as a method for supply- 
ing ink, and also, with the provision of such container, a 
stabilized liquid refilling is materialized for the supply of 

40 liquid to the container described above by refilling liquid 
before the liquid in the negative pressure generating 
member housing chamber becomes lower than a given 
amount. 

[0008] However, with more ideal conditions in view as 
45 to the supply of liquid, it is desirable to make the num- 
bers locations, conditions, and the like as small as pos- 
sible, and to fulfill the requirements with a simpler struc- 
ture In such a manner as to make liquid suppliable while 
a container is installed on a recording apparatus as it Is 
50 or to make liquid suppliable without restrictions on the 
posture of a container whose content should be refilled. 
[0009] Also, as to the Ink refilling operation, it is re- 
quired not only to execute the intended refilling in a short 
period of time, but also, to execute it smoothly. For ex- 
. 55 ample, as regards the method disclosed in the specifi- 
cation of Japanese Patent Laid-Open Application No. 
6-226990 described above, wherein an ink reserving 
chamber is divided into two, and one of them is made 
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exchangeable, it is necessary to optimize tlie size of the 
aperture that connects the divided chambers in order to 
make the liquid refilling go smoothly. 
[00101 It Is an object of the present invention to pro- 
vide a method for refilling liquid capable of refilling liquid 
into a liquid reservoir container smoothly with fewer re- 
strictions and in a shorter period of time. 
[0011] It is another object of the Invention to materi- 
alize the method for refilling liquid described in the pre- 
ceding paragraph, and to provide at low costs a liquid 
jet recording apparatus, refilling kit, and the like, capable 
of perfomning stabilized liquid supplies. 
[001 2] EP-A-0640484 describes a method of filling an 
ink cartridge with ink to be supplied to a recording head 
wherein the ink cartridge has a negative pressure pro- 
ducing material accommodating portion and an ink ac- 
commodating portion with the negative pressure pro- 
ducing material accommodating portion being provided 
with an air vent and the ink accommodating portion be- 
ing substantially hennitically sealed except for fluid com- 
munfcation with the negative pressure producing mate- 
rial accommodating portion, in the an-angements dis- 
closed in this document, a refilling container is used to 
refill the ink accommodating portion and, during refilling, 
the reflillng container fomis with the ink accommodating 
portion a space, which with the exception of the com- 
munteation portion between the negative pressure pro- 
ducing material portion and the ink accommodating por- 
tion Is substantially closed from atmospheric air such 
that the liquid surface in the refilling container is higher 
than the liquid surface in the ink accommodating portion. 
[0013] In one aspect, the present Invention provides 
a method as set out in claim 1 . 
[0014] In another aspect, the present invention pro- 
vides a liquid jet recording apparatus as set out In claim 
5. 

[0015] In another aspect, the present Invention pro- 
vides a liquid refilling container as set out in claim 13. 
[0016] In another aspect, the present invention pro- 
vides a liquid container as set out In claim 17. 
[0017] In another aspect, the present invention pro- 
vides an integrated liquid container as set out in claim 
20. 

[0018] An embodiment of the present Invention ena- 
bles refilling by a refilling container of a liquid container 
provided with a first chamber and a second chamber. 
During refilling, a closed space with the exceoption of 
the communicating portion is fonned by the second 
chamber of the liquid container and the liquid refilling 
container, thus enabling the liquid container to commu- 
nicate with the refilling container through the first path 
that enables gases in both of them to be communicated 
with each other, as welt as through the second path dif- 
ferent from the first path. By means of the conduction 
provided by the first path, the gaseous pressures In the 
second chamber and the refilling container are bal- 
anced, and by means of the conduction provided by the 
second path, liquid is automatically supplied from the 



refilling container to the second chamber by means of 
the water level difference between the second chamber 
andthe refilling container. Atthisjuncture. since the sec- 
ond chamber and the refilling container forni a closed 

5 space with the exception of the communicating portion 
there is no possibility that liquid leaks from the aperture 
of the first chamber of the liquid container. 
[0019] Also, It may be possible to fomn the first path 
and the second path with tubes having vah^es or to ar- 

10 range a structure so that the second chamber and the 
refilling container are detachably connected. If the struc- 
ture Is arranged by means of tubes, there is a need for 
the provision of closing means, such as a valve mech- 
anism, in order to close each of the tubes to the air out- 

15 side essentially when the second chamber Is not con- 
nected with the refilling container. 
[0020] Means for detecting liquid remains for a liquid 
reservoir container may be provided andthe connection 
between the second chamber and the refilling container, 

20 which is made through the first and second paths, cut 
off when the liquid level of the liquid reservoir container 
reaches a specific height, thus keeping the liquid 
amount of the liquid container at a constant level after 
refilling or It may be possible to refill liquid into the liquid 

2S container until the liquid levels of the second chamber 
and refilling container reach the same height by con- 
necting the second chamber and the refilling container 
substantially In the horizontal direction, while positioning 
the first path higher than the second path. 

30 [0021] Embodiments of the present invention will now 
be discussed by way of example with reference to the 
accompanying drawings, in which: 

Fig. 1 is a perspective view which schematically 
35 shows a liquid jet recording apparatus illustrating a 
first embodiment in accordance with the present in- 
vention. 

Figs. 2A and 2B are cross-sectional views showing 
a reservoir tank and a refilling tank, illustrating the 
40 operation of refilling ink into the head cartridge of 
the liquid jet recording apparatus represented in 
Rg.1. 

Fig. 3 is a view which shows the ink paths for a liquid 
jet recording apparatus, illustrating a second em- 

45 bodlment In accordance with the present invention. 
Fig. 4 is a perspective view which schenrtatk^aily 
shows a refilling tank and a head cartridge, illustrat- 
ing a third embodiment In accordance with the 
present invention. 

50 Fig. 5 is a cross-sectiona! view taken along the 
tubes of the refilling tank and the head cartridge rep- 
resented in Fig. 4, which shows the state of engage- 
ment between them. 

Figs. 6A, 68, and 6C are views showing the sec- 
55 . tions of the gaseous communicating tube and the 
liquid communicating tube represented in Fig. 4, to- 
gether with the operation of each valve mechanism 
thereof. 
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Rg. 7 is a perspective view which shows a variation 
of the third embodiment in accordance with the 
present Invention. 

Fig. 8 is a perspective view which shows an inte- 
grated int< tanic, iiiustrating a fourth embodiment in 5 
accordance with the present invention. 
Fig. 9 is a cross-sectional view which shows the in- 
tegrated lnlctanl< represented In Fig. 8. 
Figs. 10A, 10B and IOC are enlarged sectional 
views showing one example of the structure where- io 
by to connect an inl< reserving chamber with a re- 
filling tanIc for an Integrated ink tanic, together with 
the operation thereof. 

Fig. 11 is a perspective view which shows an inte- 
grated head cartridge, illustrating a fifth embodi- 
ment In accordance with the present Invention. 
Fig, 12 is a cross-sectional view which shows the 
integrated head cartridge represented in Fig. 11. 
Figs. 13A and 13B are cross-sectional views show- 
ing an integrated inic tanic, iiiustrating a sixth embod- 
iment In accordance with the present invention: Fig. 
13A shows the state before the refilling Xauk is in- 
stalled, and Fig. 13B shows the state after the re- 
filling tanl< is installed. 

Fig. 14 is a cross-sectional view schematically 

showing one structural example of the reservoir 
tank to which the present invention Is applicable. 
Fig. 15 Is a cross-sectional view schematically 
showing the structure of an ink tank having a porous 
element inserted into a part thereof. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0022] Now, with reference to the accompanying 
drawings, the description will be made of the embodi- 
ments in accordance with the present Invention. 

(First Embodiment) 

[0023] Fig. 1 is a perspective view schematically 
showing a liquid jet recording apparatus, Illustrating a 
first embodiment in accordance with the present inven- 
tion. Figs. 2A and 2B are cross-sectional views showing 
a reservoir tank and a refilling tank, illustrating the ink 
refilling operation for the head cartridge of the liquid jet 
recording apparatus represented in Fig. 1 . 
[0024] As shown in Fig. 1 , a carriage 4 having a head 
cartridge 1 mounted on it is fitted slidably in the direc- 
tions indicated by arrows A (horizontal direction) on the 
two guide shafts 6, which are arranged in parallel to 
each other. The head cartridge 1 Is formed integrally by 
a recording head 2 that discharges ink in accordance 
with recording signals, and a reservoir tank (liquid res- 
ervoir container) 3 for supplying Ink to the recording 
head 2. Here, it may be possible to an-ange a structure 
so that the recording head 2 and the reservoir tank 3 are 
made separable. It may also be possible to arrange 



them together with respect to the carriage 4. In accord- 
ance with the present embodiment, an example Is 
shown, In which all of the related elements are integrat- 
ed on the carnage 4. 

p)025] The recording head 2 Is provided with a plural- 
ity of nozzles for discharging ink. In each of nozzles, an 
electrothemial transducing element is anranged to gen- 
erate thermal energy for use of ink discharges. Ink is 
supplied to the recording head 2 by means of capillary 
action In each of the nozzles. Ink thus supplied fonns a 
meniscus at the leading end of each nozzle and main- 
tains a state where each nozzle is filled with ink. When 
each of the electrothenmal transducing elements is en- 
ergized in this state, ink on the electrothennal transduc- 
ing element is heated to create foaming phenomenon. 
By the application of energy exerted by this foaming, ink 
droplets are discharged from each of the nozzles. 
[0026] The carriage 4 is caused to reciprocate in the 
directions indicated by the arrows A by means for driving 
the carriage (not shown). A platen 7 is an-anged in a po- 
sition facing nozzles of the recording head 2, A record- 
ing sheet 8 Is conveyed on the platen 7 in the direction 
indicated by an arrow B by means for conveying recond- 
Ing sheets (not shown). The conveyance of the record- 
ing sheet 8 is perfonmed intemiittently at a given pitch 
per scan of the carriage 4. Between such intemaittent 
conveyances of the recording sheet, recording is per- 
fomried by ink discharged from the recording head 2. 
[0027] Also, the maximum recording width (recording 
area) of the recording sheet 8 Is made smaller than the 
scanning area of the recording head 2. Outside the 
range of this recording area, a refilling tank (refilling con- 
tainer) 5 is fixedly positioned to refill ink into the reservoir 
tank 3 when it engages with the reservoir tank 3. 
[0028] Here, with reference to Figs. 2A and 2B, the 
description will be made of the structures of the reservoir 
tank 3 and refilling tank 5. 

[0029] The reservoir tank 3 is structured almost the 
same as the ink tank 1 1 01 described eariier in conjunc- 
tion with Fig. 15 except for the structure an-anged to con- 
nect it with the refilling tank 5, which will be described 
later. In other words, as shown in Fig. 2A, the reservoir 
tank 3 Is divided by means of a partition wall having a 
communicating portion 12 on the bottom thereof into a 
negative pressure generating member housing cham- 
ber (first chamber) 16 that holds a negative pressure 
generating member 15, whk^h is a porous element, and 
a ink reserving chamber (second chamber) 14 that 
keeps Ink as it is. On the wall surface that forms the neg- 
ative pressure generating member housing chamber 
16, there are fomried an air communication port 1 6a and 
asupply port 1 6b forsuppiying inkto the recording-head 
2. On the other hand, on the portion of the wall surface 
of the ink reserving chamber 14 that faces the refilling 
tank 5, two holes are provided, each one at the upper 
and lower ends of such portion, respectively. Each of 
them is usually closed by valve members 17a and 17b 
fomied by rubber or the like, respectively. Here, in ac- 
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cordance with the present embodiment, an air induction 
groove 1 9, such as disclosed in the specification of Jap- 
anese Patent Lald-Open Application No. 6-40043, is 
provided for the negative pressure generating member 
housing chamber 16. 

[0030] The refilling tank 5 forms one chamber that 
holds ink In its Interior. On the wall surface thereof that 
faces the reservoir tank, tubes 1 8a and 1 8b are installed 
in the positions conrespondlng to those of two valve 
members 17a and 17b of the reservoir tank 3. On each 
leading end of tiiese tubes 18a and 18b. a valve mech- 
anism (not shown), which is usually closed, is provided, 
but arranged to be open when inserted into the reservoir 
tank 3 through each of ihe valve members 1 7a and 1 7b. 
Also, each of the valve members 1 7a and 1 7b of the 
reservoir tank 3 Is provided with the function that ena- 
bles each of them to be open when the tubes 18a and 
16b are inserted, respectively. In this respect, the tube 
18a is closed when it is disconnected from the ink re- 
serving chamber 14 as shown In Fig. 2A, thus making it 
possible to prevent ink leakage from the refilling tank 5. 
It is also preferable to keep the tube 1 8b closed when it 
is in a state shown in Fig. 2A, because the evaporation 
of ink is then made smaller from the refilling tank 5. 
[0031] The amount of ink held in the refilling tank 5 at 
the outset is such as to enable the liquid surface of ink 
to be positioned lower than the upper tube 1 8a when the 
refilling tank 5 is postured as shown in Fig. 2A. There- 
fore, when ink is refilled from the refilling tank 5 Into the 
reservoir tank 3, the uppertube 18a is always in contact 
with the air In the refilling tank 5. As a result, no ink is 
refilled from the tube 1 8a. but only from the lower tube 
18b. 

[0032] Now the operation of the present embodiment 
will be described. 

[0033] Recording on the. recording sheet 1 5 is made 
by the recording head 2 that discharges ink, while the 
reciprocation of the head cartridge 1 and the pitch con- 
veyance of the recording sheet 15 are repeated as de- 
scribed eariier. During the recording operation, the head 
cartridge 1 reciprocates to scan within a range where 
the reservoir tank 3 is not allowed to engage witii the 
refilling tank 5. Therefore, no ink refilling is executed 
• from the refilling tank 5 into the reservoir tank 3. Also, 
at tills juncture, the valve members 1 7a and 17b of the 
reservoir tank 3 are closed. As a result, the reservoir 
tank 3 functions almost the same as the ink tank 1101 
described in conjunction with Fig. 15, thus effectuating 
the stabilized inksupply tothe recording head 2. Forthe 
present embodiment, the air induction groove 1 9 is pro- 
vided, making it possible to keep the liquid level of the 
negative pressure generating member housing cham- 
ber at the height designated by a reference mark L In 
Fig. 2A for the steady consumption of ink in the ink re- 
serving chamber 14. 

[0034] When the amount of Ink in the reservoir tank 3 
becomes smaller along with recording on the recording 
sheet 15, the head cartridge 1 is driven to shift to a po- 



sition beyond the recording area, and as shown in Fig. 
2B, the tubes 18a and 18b are Inserted into the ink re- 
serving chamber 14 through the valve members 17a 
and 17b, respectively, thus coupling tiie reservoir tank 

5 3 and the refilling tank 5 together. Then, the air in the 
ink reserving chamber 14 and the air in the refilling tank 
5 can communicate through the upper tube 19. At the 
same time, Ink in the ink reserving chamber 14 and ink 
In the refilling tank 5 can communteate through the lower 

10 tube 20. Hence, by the conduction of air, the air pressure 
in the ink resen/ing chamber 14 and the air pressure in 
the refilling tankS are balanced, while by the conduction 
of ink, Ink Is refilled into the ink reserving chamber 14 
by means of the head pressure difference between the 

15 ink reserving chamber 14 and the refilling tank 5 until 
the water heads of both of them are made equal, that 
is, refilling is executed until the liquid surfaces become 
equal both of them. 

[0035] When Ink refilling is completed, the reservoir 

20 tank 3 parts from the refilling tank 5 by the movement of 
the carriage 4. Then, recording operation is resumed. 
At this juncture, each of the vah^e members 17a and 
17b, and each of the tubes 18a and 18b are closed. 
There is no ink leakage from any one of them. 

25 [0036] In this respect, the detemnination of ink amount 
In the Ink reserving chamber 14 may be made in accord- 
ance with the result of detection to be executed by the 
provision of optical or electrical means forthe ink reserv- 
ing chamber 14 thereby to detect liquid remains in it or 

30 In accordance with the estimated ink consumption 
based upon the period of recording operation measured 
by a timer provided for the recording apparatus. Also, it 
may be possible to detenmine whether or not the ink re- 
filling from the refilling tank 5 into the ink reserving cham- 

35 ber is completed in accordance with the period of time 
during which the reservoir tank 3 and the refilling tank 
are in engagement, not necessarily detecting the actual 
height of the liquid surface. Here, it Is arranged to make 
the period of time very short for both of them to be in 

40 such state of engagement. 

[0037] As described above, when ink Is refilled from 
tiie refilling tank 5 Into the reservolrtank 3, It Is an^anged 
forthe present embodiment that the reservolrtank 3 and 
the refilling tank 5 form a space essentially closed from 

45 tiie outside. Therefore, as far as the liquid surface of the 
ink reserving chamber 14 is iowerthan the liquid surface 
of the refilling tank 5, there is no possibility that ink over- 
flows from the recording head 2 in^espective of the con- 
dition of ink remains In both of them, that is, even if there 

50 is a slight difference in pressure between them, ink does 
not overflow from tiie recording head. Therefore, it is un- 
necessary to close the nozzle unit of the recording head 
2 or the air communication port 16a, thus making Ink 
retiliing possible without any signifk^ant restrictions im- 

55 posed upon it. 

[0038] In this respect, when ink in the refilling tank 5 
becomes short, it Is possible to replace the used tank 
with a new one or ink may be refilled into the refilling 
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tank 5. Nevertheless, it is preferable to arrange tiie ca- 
pacity of a refilling tank 5 larger than that of the reservoir 
tank 3 in order to minimize the frequencies of exchang- 
ing refilling tanks 5 or refilling ink into the refilling tank. 

(Second Embodiment) 

[0039] Fig. 3 is a view which shows the Ink paths of a 
liquid jet recording apparatus, illustrating a second em- 
bodiment in accordance with the present invention. In 
this respect, the liquid surface of ink in the negative pres- 
sure generating member housing chamber will be omit- 
ted in the embodiment given below. 
[0040] As shown in Fig. 3, the present embodiment 
further comprises a main tank 26 for supplying ink to a 
refilling tank 25 in addition to a head cartridge 21 fomried 
integrally with a resen^olrtank23, a recording head 22, 
and the refilling tank 25 for keeping ink to be refilled into 
the reservoir tank 23. The main tank 26 is fonned by a 
flexible material, which is compressed as ink In the main 
tank 26 is reduced. 

[0041] The head cartridge 21 and the refilling tank 25 
are mounted on a carriage (not shown) that reciprocates 
to scan in the horizontal direction, in this respect, it may 
be possible to an^ange the carriages for mounting the 
head cartridge 21 and the refilling tank 25 separately or 
arrange a carriage that can be shared by them for use. 
[0042] The reservoir tank 23 of the head cartridge 21 
is substantially the same as the one described in the first 
embodiment with the exception of the structure to con- 
nect it with the refilling tank 25. This tank comprises an 
ink reserving chamber (second chamber) 23a and a 
negative pressure generating member housing cham- 
ber (first chamber) 23b, which are partitioned by a par- 
tition wait having a communicating unit at its bottom. In 
accordance with the present embodiment, the reservoir 
tank 23 and the refilling tank 25 are connected by means 
of a communication tube 27 that conductively connects 
the air in the Ink resen/ing chamber 23a with the air in 
the refilling tank 25, as welt as by means of an ink tube 
that conductively connect ink In the ink resen/ing cham- 
ber 23a with ink in the refilling tank 25. In this respect, 
the tubes 27 and 28 are provided with the closing valves 
27a and 28a that close the paths between the refilling 
tank 25 and the ink reserving chamber 23a, respectively, 
by depressing to squeeze each of the tubes 27 and 28. 
For the refliling tank 25, there are provided an air releas- 
ing valve 29, which is open and closed by means of a 
driving source (not shown), and an ink remain detecting 
sensor 30, which comprises three electrode needles a, 
b, and c to detect Ink remains In the refilling tank 25. 
[0043] Also, within the scanning area of the head car- 
tridge 21 , but outside the recording area on a recording 
sheet, a cap 31 is arranged to cap the recording head 
22 In order to maintain the ink discharge characteristics 
of the recording head 22 in good condition. The position 
in which the recording head 22 is capped by the cap 31 
is defined as the home position thereof. 



[0044] The refilling tank 25 is connected with the main 
tank 26 by means of a main tube 32. One end portion 
of the main tube 32 is inserted into the vicinity of the 
bottom of the refilling tank 25. A joint cap 33 having a 

5 hollow needle arranged for it Is Installed on the other 
end portion of the main tube 32. The needle of the joint 
cap 33 penetrates a rubber plug 26a of the main tank 
26 to enable the main tank 26 to communicate with the 
refilling tank 25. In this respect, a one way valve 32a is 

10 provided for the main tube 32 in order to prevent any 
backward flow of Inkf rom the refilling tank 25 to the main 
tank 26. 

[0045] The cap 31 is connected with a waste ink tank 
36 by means of a suction tube 34 having a suction pump 

IS 37a an^nged for it. Further, the waste ink tank 36 and 
the refilling tank 25 are connected by a negative pres- 
sure tube. 35 having a closing valve 35a and a negative 
pressure generating pump 37b arranged for It. The neg- 
ative pressure tube 35 Is connected with the refilling tank 

20 25 at the upper end portion of the refilling tank 25. The 
suction pump 37a and the negative pressure generating 
pump 37b are tube pumps, which are driven by a pump 
motor 38, respectively. 

[0046] Now, the operation of the present embodiment 

25 wilt be described. 

[0047] During recording operation, the closing valve 
35a and the air releasing valve 29 are closed. Thus, the 
reservoir tank 23 and the refilling tank 25 fomi one large 
ink resenting chamber by use of the ink reserving cham- 

30 ber 23a of the reservoir tank 23 and the refilling tank 25. 
Therefore, these tanks function the same as the ink tank 
1101 described in conjunction with Fig. 15, thus effec- 
tuating a stabilized supply of Ink to the recording head 
22. 

35 [0048] Here, in accordance with the present embodi- 
ment, the leading end of the main tube 32 is always Im- 
mersed in ink in the refilling tank 25, and it is arranged 
not to supply inkfrom the main tank26 as it is even when 
the liquid surface in the interior of the refilling tank 25 is 

40 lowered along the ink consumption. 

[0049] When the ink amount in the reservoir tank 23 
and the refilling tank 25 are made smaller by recording 
operation, it Is arranged to begin refilling ink into the res- 
ervoir tank 23. The ink amount In the reservoir tank 23 

45 is detemrilned in the same manner as the first embodi- 
ment. 

[0050] For the ink refilling operation, the closing 
valves 27a and 28a are closed, at first, and then, ink is 
refilled into the refilling tank 25 by the method to be de- 

50 scribed later. After that, the air releasing valve 29 the 
refilling tank 25 is once open while the closing valves 
27a and 28a are still closed, thus making the inner pres- 
sure of the refilling tank 25 equal to the atmospheric 
pressure. The air releasing valve 29 is immediately 

55 closed after it has been once open. Then, the closing 
valves 27a and 28a of the communication tube 27 and 
ink tube 28 are open. In this way, as in the first embod- 
iment, ink in the refilling tank 25 is refilled into the ink 
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reserving chamber 23a until the liquid surfaces of the 
refilling tank 25 and Ink reserving chamber 23a become 
equalized. When the ink refilling is completed, recording 
is resumed. 

[0051] As described above, the closing valve 35a and 
the air releasing valve 29 of the negative pressure tube 
35 are closed when ink is refilled from the refilling tank 
25 Into the reservoir tank 23 In accordance with the 
present embodiment, and, further, the main tube 32 is 
provided with the one way valve 32a. Hence, it is ar- 
ranged to enable the reservoir tank 23 and the refilling 
tank 25 to fonrt an essentially closed space from the out- 
side. Therefore, as In the first embodiment, it is possible 
to refill ink quickly without any leakage from the record- 
ing head 22 without capping the recording head 22 or 
closing the air communication port of the negative pres- 
sure generating member housing chamber 23b as far 
as the liquid surface of the ink reserving chamber 23a 
is kept lower than the liquid surface of the refilling tank 
25. Further, in accordance with the present embodi- 
ment, the refilling tank 25 and the reservoir tank 23 are 
connected by means of the communication tube 27 and 
the ink tube 28. Therefore, with a simpler structure, it is 
possible to prevent ink leakage from the connecting 
parts between them. 

[0052] Here, the description has been made of the 
case where the closing valves 27a and 28a are open 
during recording operation, but it may be possible to refill 
ink from the refilling tank 25 into the reservoir tank 23 
by opening the closing valves 27a and 28a.when the 
liquid amount in the ink resen/ing chamber 23a be- 
comes smaller as in thefirst embodiment, whiiethe clos- 
ing valves 27a and 28a are closed during recording op- 
eration. In this case, the conduction between the ink re- 
serving chamber 23a and the refilling tank 25 is cut off. 
Therefore, It is not necessarily required to keep the lead- 
ing end of the main tube immersed ink in the refilling 
tank 25 for effectuating the stabilized ink supply to the 
outside during recording operation. 
[0053] Now, for the present embodiment, ink in the re- 
filling tank 25 is being reduced, and when the amount 
of ink in the refilling tank 25 becomes smaller, it Is pos- 
sible to refill ink from the main tank 26 into the refilling 
tank 25. 

[0054] Refilling Ink from the main tank 26 Into the re- 
filling tank 25 is executed when the height of the liquid 
surface of ink in the refilling tank 25 becomes lower than 
a position designated by a reference mark E. The de- 
tection of this height of the liquid surface is perfomned 
by means of the ink remain detecting sensor 30. Here, 
the leading end of the main tube 32 is positioned still 
lowerthan the position where the height of the liquid lev- 
el of ink is at E. 

[0055] When the refilling operation of ink into the re- 
filling tank 25 begins, the head cartridge Is driven to re- 
turn to the home position, at first, where the recording 
head 22 is capped by the cap 31. Then, the closing 
valves 27a and 28a are dosed to make the refilling tank 



25 a closed space. In this state, the closing valve 35a is 
open, and the negative pressure generating pump 27b 
is driven. The interior of the refilling tank 25 Is made a 
close space having a reduced pressure, thus sucking 

5 ink In the main tank 26 into the refilling tank 25. 

[0056] When ink is refilled into the refilling tank 25 and 
the ink remain detecting sensor 30 detects that the liquid 
surface has reached the position at F, the closing valve 
35a of the negative pressure generating tube 35 is 

10 closed to suspend the negative pressure generating 
pump 37a, thus temninating the refilling operation of ink 
into the refilling tank 25. Here, in this state, the inner 
pressure of the refilling tank 25 is in an extreme negative 
condition. Therefore, if this state is left as it Is, there Is 

15 a fear that ink flows backward when ink is refilled into 
the reservoir tank 23 with the closing valves 27a. and. 
28a of the communication tube 27 open. The reason that 
the air releasing valve of the refilling tank 25 is once 
open when executing the refilling operation of ink into 

20 the reservoir tank 23 as described eariler is to prevent 
ink from flowing backward due to the negative pressure 
thus exerted in the refilling tank 25. 
[0057] Further, in accordance with the present em- 
bodiment, the main tank 26 is detachably installed. As 

25 a result, if ink in the main tank 26 becomes short, it is 
possible to replace the main tank 26 with a new tank. 

(Third Embodiment) 

30 [0058] Fig. 4 is a perspective view schematically 
showing a refilling tank and a head cartridge, illustrating 
a third embodiment in accordance with the present in- 
vention. Fig. 5 is a cross-sectional view taken along the 
tubes of the refilling tank and the head cartridge repre- 

35 sented in Fig. 4, showing the state of engagement be- 
tween them. 

[0059] The present embodiment Is fundamentally the 
same as the first embodiment in which ink is refilled from 
the refilling tank 45 into the reservoir tank 43 by arrang- 

40 ing to enable the reservoir tank 43 of the head cartridge 
41 , which is movably installed in the horizontal direction, 
to engage with the refilling tank 45 having a capacity 
larger than that of the reservoir tank 43. 
[0060] As shown In Fig. 4 and Fig. 5, the reservoirtank 

45 43 comprises an Ink reserving chamber 43a and a neg- 
ative pressure generating member housing chamber 
43b. The ink reserving chamber 43a is an^anged to face 
the refilling tank 45 side. Here, the negative pressure 
generating member is omitted in the representation of 

50 Fig. 4. The refilling tank 45 is arranged above the res- 
ervoir tank 43, while its position in the vertical direction 
is partly overiapped with the reservoir tank 43. On each 
of the opposing faces of the refilling tank 45 and the res- 
ervoir tank 43, air communication tubes 44a and 46a, 

55 and liquid communication tubes 44b and 46b, which ex- 
tend in the directions opposing to each other, are ar- 
ranged to connect both of them. The air and liquid com- 
munication tubes 44a and 44b are anfanged in the upper 
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part of the reservoir tank 43. The liquid and air commu- 
nication tubes 46a and 46b are annnged in the tower 
part of the refilling tanic 45. Also, the air communication 
tubes 44a and 46a are aranged above the liquid com- 
munication tubes 44b and 46b. 
[0061] As shown in Fig. 5 the end portion of the air 
communication tube 46a of the refilling tank 46 is guided 
by means of an inner tube 47 in the refilling tank 45 to 
the upper part of the refilling tank 45 so that no ink in 
the refilling tank 45 enters the air communteation tube 
46a. Also, in the ink resen/ing chamber 43a of the res- 
ervoir tank 43, three electrodes 48a, 48b and 48c are 
provided to function as an ink remain detecting sensor. 
By means of the status of electrical conduction resulting 
from the presence of ink, it is made possible to detect 
ink remains in the ink reserving chamber 43a. 
[0062] At each end portion of the air communication 
tubes 44a and 46a and the liquid communication tubes 
44b and 46b. a valve mechanism is provided, respec- 
tively. These tubes are closed except when the air com- 
munication tubes 44a and 46a themselves and the liquid 
communication tubes 44b and 46b themselves are con- 
nected. Here, with reference to Figs. 6A, 6B and 6C, the 
description will be made of this valve mechanism. Figs. 
6A, 6B and 6C are views showing the sections of the air 
communication tubes and the liquid communication 
tubes represented in Fig. 4, together with the operations 
of each valve mechanism. 

[0063] As shown in Fig. 6A, the inner diameters of the 
air communication tube 44a and liquid communication 
tube 44b of the resen/oir tank 43 are made larger at its 
intemnediate sections, respectively, in these sections 
valve bodies 51 a and 51 b are an^anged. The valve bod- 
ies are always biased by means of compression springs 
54a and 54b toward the leading ends of the tubes. 
Hence, the interior of the air communication tube 44a 
and liquid communication tube 44b are closed from the 
outside. For the valve bodies 51a and 51b, shafts 52a 
and 62b are provided, which are thinner than the inner 
diameter of each tube, and are arranged to extend to- 
ward each leading end of the tubes. When these shafts 
are depressed Into the inner side, the valve bodies 51 a 
and 51b are open. On the surfaces of the leading ends 
of the air communication tube 44a and liquid communi- 
cation tube 44b, grooves 53a and 53b are fomried on its 
entire circumferences, respectively. 
[0064] Meanwhile, forthe air communication tube46a 
and liquid communication tube 46b of the refilling tank 
45, there are likewise provided the valve bodies 56a and 
56b fonmed integrally with the shafts 57a and 57b, and 
the compression springs 59a and 59b that cause the 
tubes to be biased toward its leading ends. Hence, the 
interior of the air communtoatlon tube 46a and liquid 
communication tube 46b are closed from the outside. 
However, the length of the shaft 57a an-anged for the 
vah^e body 56a of the air communication tube 46a is 
made longer by A1 than the length of the shaft 57b ar- 
ranged for the valve body 56b of the liquid communica- 



tion tube 46b. When the reservoir tank 43 engages with 
the refilling tank 45, the shafts 52a and 57a of the air 
communication tubes 44a and 46a themselves are in 
contact earlier than the shafts 52b and 57b themselves 

5 of the liquid-communication tubes 44b and 46b. 

[0065] Also, on the surfaces of the leading ends of the 
air communication tube 46a and liquid communtoation 
tube 46b of the refilling tank 45, the extrusions 58a and 
58b, which fit Into the grooves 53a and 53b, are fonned 

10 on Its entire circumferences, respectively. Sealing mem- 
bers are fixed to the extrusions 58a and 58b. When the 
extrusions 5da and 58b fit into the grooves 53a and 53b, 
the air communication tubes 44a and 46a and liquid 
communteatlon tubes 44b and 46b are airtightly con- 

15 nected, 

[0066] Now, the operation of the present embodiment 
will be described. 

[0067] During recording operation by means of the re- 
cording head 42, the valve mechanisms of the air com- 
20 muntcation tube 44a and liquid communication tube 44b 
are closed. The reservoir tank 43 functions as the ink 
tank 1101 described in conjunction with Rg. 15, thus ef- 
fectuating a stabilized ink supply to the recording head 
42. 

25 [0068] When it is detected along with the recording 
perfomned by the recording head 42 that the ink amount 
in the ink resenting chamber 43a of the reservoir tank 
43 is lower than the position of the electrode 48b, which 
is second from the bottom, the head cartridge 41 is driv- 

30 entoshifttowardthereflllingtank45.Then,bothofthem 
engage with each other. 

[0069] Here, the detailed description will be made of 
the operation at this stage in conjunction with Figs. 68 
and 6C. At first, as shown in Fig. 6B, the extrusions 58a 

35 and 58b fit into the grooves 53a and 53b to enable the 
air communication tubes 44a and 46a themselves and 
liquid communication tubes 44b and 46b themselves 
are connected airtightly. Then, when the resen/oir tank 
43 further approaches, the shaft 57a of the valve body 

40 56a of the air communication tube 46 of the refilling tank 
45 abuts upon the shaft 52a of the valve body 51 a of the 
air communication tube 44a of the resen/oir tank 43. 
Thus, the valve bodies 51 a and 56a are caused to shift 
by means of its own compression forces against the 

45 spring forces of the compressed coil springs 54a and 
59a. In this way, the air communication tubes 44a and 
46a themselves are conductively connected. At this 
juncture, airflows from the location having a higher pres- 
sure to the location having a lower pressure. As a result, 

50 the inner pressure of the reservoirtank43 and the inner 
pressure of the refilling tank 45 is balanced. 
[0070] When the reservoir tank 43 further approaches 
as shown In Fig. 6C, the shaft 57b of the valve body 56b 
of the liquid communication tube 46b of the refilling tank 

55 45 abuts upon the shaft 52b of the valve body 51 b of the 
liquid communication tube 44b of the reservoir tank 43. 
The valve bodies 51b and 56b are caused to shift by 
means of its own compression forces against the spring 
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forces of the compressed coil springs 54b and 59b. In 
this way. the liquid communication tubes 44b and 46b 
themselves are conducth/ely connected. 
[0071 ] When the liquid communication tubes 44b and 
46b themselves are conductively connected, inl< In the 5 
refilling tank 45 is refilled into the Ink reserving chamber 
43a of the reservoir tank 43 through the liquid commu- 
nication tubes 44b and 46b, because the refilling tank 
45 is positioned higherthan the reservoirtank 43. Along 
with the refilling of Ink into the ink reserving chamber io 
43a, the air in the ink reserving chamber 43a shifts to 
the interior of the refilling tank 45. 
[0072] Ink is refilled Into the ink reserving chamber 
43a, and when it is detected that the liquid surface there- 
of reaches the uppemnost electrode 48a, the head car- f5 
tridge 41 Is caused to shift in the direction in whbh it 
parts from the refilling tank 45. Thus, the engagement 
between the reservoir tank 43 and the refilling tank 45 
is released by the operation opposite to the connecting 
operation, and the refilling of ink into the reservoir tank 20 
A3 tenT»inates.;With the disengagement between the 
reservoir tank 43 and the refilling tank 46. the air com- 
munication tubes 44a and 44b and liquid communica- 
tion tubes 46a and 46b are closed. As described above, 
the ink refilling is suspended in accordance with the re- 25 
suit of detection by the ink remain detecting sensor. 
Therefore, once ink has been refilled, the ink amount in 
the ink reserving chamber 43a is substantially constant 
irrespective of the Ink amount in the refilling tank 45. 
[0073] In accordance with the present embodiment, 30 
refilling of ink into the ink reserving chamber 43a of the 
reservoir tank 43 is executed until Its liquid surface has 
reached a given height after refilling. Also, in accord- 
ance with the present embodiment, the air communica- 
tion tubes 44a and 46a are conductively connected ear- 
lier, thus making it possible to balance the air pressures 
in the refilling tank 45 and ink reserving chamber 43a 
for the Implementation of a stabilized Ink refilling. 
[0074] Fig. 4 and Fig. 5 represent one example of the 
reservoirtank43 in which the ink reserving chamber 43a 
and the negative pressure generating member housing 
chamber 43b are an-anged In the shifting direction of the 
head cartridge 41 . However, as shown in Fig. 7, it may 
be possible to an^ange and position the ink reserving 
chamber 43a' and the negative pressure generating 
member housing chamber 43b* of the reservoii- tank 43' 
in a direction perpendicular to the shifting direction of 
the head cartridge 41 Mn this case, too, the air commu- 
nication tube 44a and liquid communication tube 44b 
are arranged In a position opposite to the air communi- 
cation tube 46a and liquid communication tube 46b of 
the refilling tank 45. With the arrangement of the head 
cartridge 41' as shown in Fig. 7, It is possible to effec- 
tively use the space in the apparatus. Here, in Fig. 7, 
too; the negative pressure generating member Is omit- 
ted in the representation thereof. 
[0075] The first to third embodiments described 
above deal with the example of a liquid jet recording ap- 



paratus provided with a ink supply system using pit-in 
or tubes. Each of the embodiments is described in ac- 
cordance with the example in which a head cartridge is 
mounted on a carriage capable of scanning. For exam- 
ple, however, when the present invention is applied to 
a recording apparatus that utilizes a full-line head, it 
should be good enough if only the head cartridge is po- 
sitioned within the recording apparatus, not necessarily 
limited to positioning it on the carriage. 
[0076] Further, the present invention is preferably us- 
able as a refilling kit for a liquid jet head cartridge to be 
used for the conventional liquid jet recording apparatus. 
Now, therefore, the description will be made of refilling 
kits using the liquid refilling method of the present Inven- ■ 
tion in accordance with fourth to sixth embodiments . 
thereof given below. 

(Forth Embodiment) 

[0077] Fig, 8 is a perspective view whfeh shows an 
integrated ink tank (a refilling kit), illustrating a fourth 
embodiment in accordance with the present Invention. 
Fig. 9 is a cross-sectional view which shows the inte- 
grated Ink tank represented In Fig. 8. 
[0078] In accordance with the present embodiment, 
the integrated ink tank 61 comprises an ink tank 63 and 
a refilling tank 65 detachably mountable on the ink tank 
63. The ink tank 63 con'esponds to the reservoirtank of 
the first to third embodiments in accordance with the 
present invention. 

[0079] Now, with reference to Fig. 9, the description 
will be made of the structures of the ink tank 63 and the 

refilling tank 65. 

[0080] The interior of the ink tank 63 is divided by a 
partition wall, which is provided a communicating por- 
tion 63d on its lower end. Into a negative pressure mem- 
ber housing chamber 63b that holds a negative pressure 
generating member in it, and an ink resenting chamber 
63a that keeps ink as it is. On the wall su rf ace that fomns 
the negative pressure generating member housing 
chamber 63d, there are formed an air communk:ation 
port 63e and a supply port 63c for supplying Ink to a 
recording head (not shown). The ink reserving chamber 
63a is arranged to make Its height lower than the neg- 
ative pressure member housing chamber 63b in onder 
to install the refilling tank 65 on its upper part. Also, on 
the side wall of the ink reserving chamber 63a, an ink 
remain detecting sensor 68, which is fomied by two 
electrodes, Is provided. On the upper wall, two valve 
members 67 are arranged for the connection with the 
i^efilling tank 65. These valve members 67 are usually 
closed, but are open when the air communication tube 

71 and liquid communication tube 72 of the refilling tank 
65 are inserted. 

[0081] On the lower end of the refilling tank 65, the air 
communication tube 71 and liquid communication tube 

72 extruded, which are inserted into the two valve mem- 
bers of the ink tank 63^ respectively. The upper end of 
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the air communication tube 71 extends to the vicinity of 
the upper end of the refilling tank 65, and is in contact 
with the Inner air through a water repellent film 74 that 
allows gas to pass but not liquid. The upper end of the 
liquid communication tube 72 is open to the innerbottom 
wall of the refilling tank 65 to be in contact with ink in its 
interior. Also, the lower end surfaces of the air commu- 
nication tube 71 and liquid communication tube 72 are 
sealed by means of films 73 so that no ink leaks before 
the refilling tank is installed. Further, with the provision 
of the water repellent film 74, there is no possibility that 
ink enters the air communication tube 72 during the 
transportation of tanks for delivery or the like. 
[0082] When the refilling tank 65 is installed on the ink 
tank 63 in accordance with the structure described 
above, the films 73 are broken by the air communication 
tube 71 and liquid communication tube 72 that abut up- 
on the films, and when the refilling tank 65 is further 
pushed in, the air communication tube 71 and liquid 
communication tube 72 are inserted into the valve mem- 
bers 67. In this way, ink in the refilling tank 65 is refilled 
into the ink reserving chamber 63a through the liquid 
communication tube 72. In the meantime, the air in the 
Ink resenting chamber 63a moves to the interior of the 
refilling tank 65 through the liquid communication tube 
71 . In the state where the refilling tank 65 is completely 
installed on the ink tank 63 (in the integrated ink tank 
61), the ink reserving chamber 63a and refilling tank 65 
essentially fomns a closed space. Therefore, ink is not 
caused to overflow from the air communication port 63e 
and supply port 63c, thus making it possible to refill ink 
into the ink tank 63 quickly. 

[0083] Along with the consumption of ink In the neg- 
ative pressure generating member housing chamber 
63b, the air is inducted.into the negative pressure gen- 
erating member housing chamber 63b through the air 
communication port 63e, and then, the air enters the ink 
resen/ing chamber 63a through the connecting unrt 63d. 
The air thus residing in the ink reserving chamber 63a 
shifts to the refilling tank 65 through the air communica- 
tion tube 71 . Therefore, ink in the refilling tank 65 is re- 
filled into the ink reserving chamber 63a to that extent. 
On the other hand, ink in the ink reserving chamber 63a 
is refilled into the negative pressure generating member 
in the negative pressure generating member housing 
chamber 63b through the communicating unit 63d. By 
means of this air-liquid conversion between the negative 
pressure generating member housing chamber 63b and 
the ink reserving chamber 63a, It is made possible for 
the negative pressure generating memberto hold a spe- 
cific amount of ink. 

[0084] Then, Ink In the refilling tank 65 is refilled into 
the Ink reserving chamber 63a completely, and further, 
if it is detected by the ink remain detecting sensor 68 
that Ink remains in the Ink reserving chamber 63a be- 
come short, the refilling tank 65 cunently installed is re- 
moved to be replaced with a new refilling tank 65. In this 
way, the refilling tank 65 can be utilized as a refilling kit 



with respect to the Ink tank 63. The tank fomried integral- 
ly by the refilling tank 65 and the Ink tank 63 is defined 
as an integrated Ink tank 61 . 
[0085] Now. by means of the air-liquid conversion de- 

5 scribed above, the air is accumulated In the Ink reserv- 
ing chamber 63a. Unless the air thus accumulated In the 
Ink reserving chamber 63a escapes to the refilling tank 
65, It stands In the way of refilling ink from the refilling 
tank 65 into the ink reserving chamber 63a. Here, there- 
to fore, it is preferable to position the air communteation 
tube 71 of the refilling tank 65 in a location where the air 
is induced from the negative pressure generating mem- 
ber housing chamber 63b, that Is, the location as near 
as possible to the boundary with the negative pressure 

IS generating member housing chamber 63b, so as to 
make It possible to allow the accumulated air in the ink 
reserving chamber 63a to escape to the refilling tank 65 
efficiently. By positioning the air communication tube 71 
in this manner, the refilling tank 65 and the ink reserving 

20 chamber 63a are made functional as one large ink re- 
serving chamber by both of them together. 
[0086] The present embodiment has been described 
so far by use of an integrated ink tank 61 . Here, if a re- 
cording head is Installed on the supply port 63c of the 

25 ink tank 63, the embodiment is arranged to be functional 
as a head cartridge. It may be possible to use a detach- 
able recording head that fornis one body together with 
the ink tank when the head is used or a recording head 
that is always made integral. Here, the mode made 

30 available by means of a refilling tank 65, an Inktank63, 
and a recording head an'anged in such a manner as de- 
scribed above is tenrted as an Integrated head cartridge. 
[0087] Now, in conjunction with Figs. 10A, 10B and 
IOC, the description will be made of one example of the 

35 structure that connects the ink reserving chamber 63a 
of an ink tank 63 with a refilling tank 65. Figs. 10A, 10B 
and IOC are enlarged sectional views showing one 
structural example of the connection between the ink re- 
sen/ing chamber and refilling tank for the ink tank of the 

40 present embodiment, together with the operation there- 
of. 

[0088] As shown in Fig. 1 0A, on the upper wall of the 
Ink reserving chamber 63a, a semi-spherical convex 
portion 81 Is arranged. The convex portion is f omied by 

45 a rubber film 84 having a cut out 84a on its central part, 
which is sandwiched by an outer member 82 and an in- 
ner member 73, each of them being provided with an 
aperture, respectively. The size of the aperture of the 
outer member 82 is such as to enable a needle 89, which 

50 will be described later, to pass it. The size of the apertu re 
of the inner member 83 is made larger than that of the 
aperture of the outer member 82. 
[0089] Meanwhile, on the lower wall of the refilling 
tank 65, a semi-spherical concave portion 85 is ar- 

55 ranged for the convex portion 81 to be inserted into it at 
a position con*esponding to the convex portion 81 of the 
ink reserving chamber 63a. For the concave portion 85, 
a hollow needle 89 is provided protmsively. Also, the in- 
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ner space of the concave portion 85 is covered with a 
mbberfilm 88 having a cut-off In the central part thereof. 
Further, a skirt portion 86 fornied by an elastic material 
such as rubber is provided on the circumference of the 
portion of the lower wall of the refilling tank 65 where 
the concave portion 85 is arranged. 
[0090] With the connecting structure arranged as de- 
scribed above, the refilling tank 65 and ink reserving 
chamber 63a are closed, respectively, by means of the 
rubber films 88, 84 as shown in Fig. IDA when the re- 
filling tank 65 and ink reserving chamber 63 are discon- 
nected. Then, when the refilling tank 65 is installed in 
the Ink reserving chamber 63a, the skirt portion 86 abuts 
upon the outer member 82 of the ink reserving chamber 
63a at first as shown in Fig. 10B, thus closing the cir- 
cumference of the convex portion 81 . 
[0091] When the refilling tank 65 is further pressed In, 
the skirt portion 86 is elasticalty defonned externally as 
shown in Fig. IOC, and the convex portion 81 is inserted 
into the concave portion 85. At this juncture, the outer 
member 82 of the convex portion 81 presses the rubber 
film 88 of the refilling tank 65 Into the Interior of the con- 
cave portion 86, thus enabling the cut-off 88a of the rub- 
ber film 88 to be open. The needle 89 protrudes from 
the rubber film 88. At the same time, the needle 89 en- 
ters the convex portion 81 through the aperture of the 
outer member 82 of the convex portion 81 , thus pressing 
the rubber film 84 of the convex portion 81 into the inte- 
rior of the convex portion 81 . In this way, the cut-off 84a 
of the mbber film 84 is open, and the refilling tank 65 
and the ink reserving chamber 63a are conductively 
connected through the needle 89. 
[0092] When the refilling tank 65 is removed from the 
ink resewing chamber 63a, the convex portion 81 and 
the concave portion 85 are closed by the restoring forc- 
es of the rubber films 84 and 85, respectively. 
[0093] This structure Is applteable to both the anrange- 
ment for enabling liquids to be communteated them- 
selves and the arrangement for enabling gases to be 
communicated themselves. Further, this stmcture is ap- 
plicable to the embodiments described above or to each 
of the embodiments to be described hereunder. In this 
respect, if the timing to enable liquids to be communi- 
cated themselves should shift from the timing to enable 
gases to be communicated themselves as in the third 
embodiment, it is possible to cope with the situation by 
changing the height of the convex portion 81 , the length 
of the needle 89. and others depending on the structure 
to be an'anged for the communication of the liquids 
themselves and that for the communication of the gases 
themselves. 

[0094] For the structure shown In Figs. 10A, 10B and 
IOC, the convex portion 81 is an'anged for the ink re- 
serving chamber 63a and the concave portion 85 Is ar- 
ranged for the refilling tank 65, but these arrangements 
may be reversed. 



(Fifth Embodiment) 

[0095] Fig. 11 Is a perspective view which shows an 
integrated head cartridge and a refilling tank to be in- 

5 stalled therefor, Illustrating a fifth embodiment In accord- 
ance with the present invention. Fig. 1 2 is a cross-sec- 
tional view which shows the integrated head cartridge 
and refilling tank represented in Fig. 11 . 
[0096] In accordance with the present embodiment, 

10 an integrated head cartridge 1 01 is f omied by a record- 
ing head 102 and an ink tank 102 that holds ink to be 
supplied to the recording head 1 02, which are structured 
integrally at all times. Further, for this integrated head 
cartridge 101 , a refilling tank 104 Is Installed to hold ink 

15 to be supplied to the ink tank 103. In this respect, the 
integrated head cartridge 1 01 Is mountable on a record- 
ing apparatus in the posture shown in Fig. 11 or in Fig. 
12. 

[0097] Now, with reference to Fig. 1 2, the description 

20 will be made of the structures of the integrated head car- 
tridge 101 and the refilling tank 104. 
[0098] The Interior of the ink tank 1 03 is divided by a 
partition wall, which is provided with a communicating 
unit 103c, Into a negative pressure generating member 

25 housing chamber 106 that holds a negative pressure 
generating member 107, and an ink reserving chamber 
1 05 that keeps ink as it is. On the wall su rf ace that forms 
the negative pressure generating member housing 
chamber 106, an air communication port 103b and a 

30 supply 1 03a are fonned. Ink Is supplied to the recording 
head 102 through the supply port 103a. On the upper 
end and the lower end of the side wall of the Ink reserv- 
ing chamber 1 05, two valve members 1 1 0 are arranged 
for the connection with the refilling tank 104. These 

35 valve members 110 are usually closed as in the fourth 
embodiment These valves are open when the air com- 
munication tube i 1 1 and liquid communication tube 1 1 2 
of the refilling tank 1 04 are inserted. Also, in the interior 
of the inl< reserving chamber 1 05, an optical ink remain 

40 detecting sensor 1 09 is an^nged to detect that the ink 
remains In the ink reserving chamber 105 become 
smaller. 

[0099] On the side wall of the refilling tank 1 04, the air 
communication tube 111 and liquid communication tube 

45 112 are Integrally arranged corresponding to the posi- 
tions of valve members 1 1 0 of the Ink tank 1 03, respec- 
tively. The air communication tube 111 Is positioned on 
the upper part. The liquid communication tube 11 2 is po- 
sitioned on the lower part. Also, as shown in Fig. 1 1 , the 

so air communication tube 11 1 Is positioned on the upper 
part, while the liquid communication tube 112, on the 
lower part even when the ink tank 1.03 and refilling tank 
1 04 are postured in such a way as to an^ange them in 
the horizontal direction. 

55 [0100] The length of the air communication tube 1 1 1 
is longer than that of the liquid communication tube 112. 
When the refilling tank 104 Is installed on the Ink tank 
103, the air communication tube 111 is connected with 
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the ink tank 103 earlier than the liquid communication 
tube 112. A water repellent film 113 that enable air to 

pass but not liquid is applied to the end portion of the air 
communication tube 111 in the refilling tank 104, thus 
preventing ink in the refilling tank to enter the air com- 
munteation tube 111. The leading ends of the air com- 
munication tube 111 and liquid communication tube 112 
are sealed by means of films 114, thus preventing Ink 
leakage before the refilling tank 104 is installed. The 
films 114 are broken when the air communteatlon tube 
1 1 1 and liquid communication tube 1 1 2 are Inserted Into 
the valve members 11 0. The leading ends of the air com- 
munication tube 111 and liquid communication tube 112 
are open. Further, the inner bottom wall of the refilling 
tank 104 is made a slanted surface 104 being lowered 
toward the liquid communication tube 112 when it is in 
the posture as shown in Fig. 12. With this arrangement, 
ink in the refilling tank 104 is guided to the liquid com- 
munication tube 112 in good condition. 
[0101] When the refilling tank 1 04 is installed on the 
integrated head cartridge 1 01 in the horizontal direction 
in accordance with the stmcture described above, the 
air communication tube 111 is connected with the ink 
reserving chamber 1 05 earlier. Then the liquid commu- 
nication tube 1 1 2 Is connected. In this way, the pressure 
difference between the airs in the ink reserving chamber 
105 and refilling tank 104 is adjusted. After that, ink in 
the refilling tank 104 is refilled into the ink reserving 
chamber 105. When the refilling tank 104 and Ink re- 
serving chamber 1 06 are completely connected, the ink 
reserving chamber 105 and refilling tank 104fonn es- 
sentially a close space to prevent ink from overflowing 
from the air communication port 1 03b and the recording 
head 102, thus making it possible to effectuate a quick 
and stabilized ink refilling into the ink tank 103. Also, 
since the air communication tube 111 and liquid com- 
munication tube 112 are arranged with its positional re- 
lationship as described above, it is easy to execute the 
ink refilling in the posture shown in Fig. 11 or in Fig. 12. 
[0102] When ink is refilled into the ink reserving cham- 
ber, the heights of liquid levels of ink in the refilling tank 
104 and ink reserving chamber 1 05 are equalized. After 
that, the present embodiment functions the same as the 
ink tank 1101 described in conjunction with Fig. 15 to 
make It possible to effectuate a stabilized ink supply to 
the recording head 102. 

[0103] Along with the ink consumption by the opera- 
tion of the recording head 102, Ink remains in the ink 
reserving chamber 105 and refilling tank 104 become 
smaller. Then, when the shortage of ink Is detected by 
the Ink remain detecting sensor 109, the refilling tank 
104 is replaced with a new refilling tank, and then, ink 
is refilled again into the ink reserving chamber 105 as 
described above. 

(Sixth Embodiment) 

[0104] Figs. 13A and 13B are cross-sectional views 



showing an Integrated Ink tank, illustrating a sbcth em- 
bodiment in accordance with the present invention. Fig. 
1 3A shows a state before a refilling tank is installed. Fig. 
13B shows a state after the installation of the refilling 
5 tank. 

pi 05] In accordance with the present embodiment, 
an integrated ink tank 121 is arranged substantially the 
same as that of the fifth embodiment with the exception 
of the aspects that no recording head is provided for the 

10 ink tank 123; that the configuration of the Ink reserving 
chamber 125 of the ink tank 1 23 Is of a hook type; and 
that the connecting structure between the ink reserving 
chamber 125 and refilling tank 124 is made different. 
Now, hypothetlcally, if a recording head is installed on 

'5 the supply port 123a fomied for the negative pressure 
generating member housing chamber 126 of the ink 
tank 123, it should become the example of a variation 
of the fifth embodiment. In this respect, the present em- 
bodiment may also be anranged as an integrated head 

20 cartridge with the installation of a recording head, of 
course. 

[0106] In accordance with the present embodiment, 
the Ink reserving chamber 1 25 is of such a configuration 
that the central part thereof is scooped out in the vertical 

25 direction, and also, the portions where valve members 
30 are arranged protmde to the sideward. The refilling 
tank 124 is configured to be fitted into the ink reserving 
chamber 125 of such configuration in the side way. 
Then, hollow needles are arranged in the concave por- 

30 tlons 1 24b and 1 24c provided for the inner sides of the 
upper and lower ends of the refilling tank 124, which are 
inserted Into the valve members 1 30, respectively, thus 
conductively connecting the ink reserving chamber 125 
with the refilling tank 124. 

35 [01 07] The portions where the valve meniber 1 30 are 
arranged for the ink reserving chamber 1 25 are Inserted 
into these concave portions 124b and 124c of the refill- 
ing tank 124 and ink tank 123, respectively. Also, the 
depth of the upper concave portion 1 24b is made deeper 

^ than that of the lower concave portion 1 24c. The leading 
ends of the needles 131 and132 are positioned equally 
to the aperture ends of the concave portions 124b and 
124c. Then, films 134 are applied, respectively, to the 
aperture ends of the concave portions 124b and 124c 

45 to seal the leading ends of the needles 1 31 and 1 32. As 
in the fifth embodiment, it Is an'anged for the present 
embodiment that the lengths and positions of the nee- 
dles 131 and 132, and the positions of the valve mem- 
bers 130 are arranged so that the air in the Ink reserving 

50 chamber 1 25 Is able to communicate with the air in the 
refilling tank 1 24 eariler. 

[0108] When the refilling tank 124 is installed on the 
Ink tank 123 as shown in Fig. 13B in accordance with 
the structure described above, ink can be refilled from 
S5 the refilling tank 124 Into the ink tank 123 quickly and 
stably as in the fifth embodiment. After Ink is refilled, the 
heights of liquid surtaces of ink In the refilling tank 124 
and ink reserving tank 125 are equalized, making this 
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ink tank functional the same as the ink tank 1101 de- 
scribed in conjunction with Fig. 15. 
[0109] Further, since the refilling tank 124 is config- 
ured to fit Into the ink reserving chamber 1 25 in accord- 
ance with the present embodiment, the refilling tank 1 24 
can be Installed reliably and smoothly. Also, the needles 
1 31 and 1 32 are anranged in the concave portions 1 24b 
and 1 24c of the refilling tank 1 24, thus making it possible 
to prevent the damages that may be caused to the nee- 
dles 1 31 and 1 32 by an external force before the instal- 
lation of the refilling tank 124. 
[0110] Here, in accordance with the fourth to sixth em- 
bodiments described above, it is anranged for all of them 
that the convex portions are provided on the refilling 
container side, and the concave portions are provided 
on the ink tank side in the unit to connect the ink tank 
and the refilling tank. However, it may be possible to 
partly or totally make the ink tank side convex. 
[0111] For example, if a structure where the connect- 
ing unit on the ink tank side is made convex totally, the 
configuration of the refilling tank can be simplified still 
more. Therefore, the refilling tanks can be fabricated 
more easily. Also, for example, if one side of the con- 
necting unit of the inktank is made convex and the other, 
concave in its configuration, and then, the connecting 
unit of the refilling tank is configured corresponding to 
such configuration of the connecting unit of the inktank, 
it becomes possible to provide a preventive measure 
against any wrong installation of the refilling tank on the 
Ink tank. It is particularly preferable to apply this ar- 
rangement to an integrated inktank, which is connected 
from the above when the tank is in the operating mode 
as in the forth embodiment, because with this arrange- 
ment the air communication tube of the refilling tank is 
reliably connected in the locatiori nearer to the partition 
wail side of the ink tank. 

(Other Embodiments) 

[0112] The embodiments of the present invention 
have been described so far. Hereinafter, the description 
will be made of various examples applicable to each of 
the embodiments described above. In this respect, each 
of the examples given below is applicable to all the em- 
bodiments described above unless othenvlse specified. 

<Resen^olrTank> 

[01 13] A reservoir tank usable for the present inven- 
tion is provided with a negative pressure generating 
member housing chamber and an ink resen/Ing cham- 
ber. Here, in order to enhance the strength of the ink 
reserving chamber, a rib Is arranged for the ink reserving 
chamber. 

[01 1 4] Partteularly, as shown in Fig. 1 4. with the pro- 
vision of a rib 145a between the connecting unit 151 for 
the communication of airs themselves and the connect- 
ing unit 152 for communication of liquids themselves in 



the ink reserving chamber 145, which divides the liquid 
surface into two, there may be encountered a problem 
given below depending on the amount of ink to be re- 
filled into the ink reserving chamber 145. 

5 [0115] In other words, in such a case, Ink is refilled 
from a refilling tank (not sown) through the connecting 
unit 152 for use of liquid, and then, when the liquid sur- 
face exceeds the connecting portion of the rib 1 45a, the 
air still remains on the side conductiveiy connected to 

10 the connecting unit 152 for use of liquid. This event re- 
sults in a phenomenon that ink is supplied to the side 
conductiveiy connected to the connecting unit 151 for 
use of air. Therefore, when the liquid surface of the side 
conductiveiy connected to the connecting unit 151 

15 reaches the unit 151 for use of air and the liquid level of 
Ink begins to rise by way of this unit 151 , the height of 
the liquid surface on the other side for use of liquid 
makes no change any longer. As a result, the liquid sur- 
face in the negative pressure generating member hous- 

20 ing chamber 1 46 is caused to rise inevitably Once this 
takes place, ink in the ink refilling tank is caused to shift 
into the negative pressure generating member housing 
chamber 1 46 through the ink reserving chamber until an 
equilibrium condition is established. In the worst case, 

25 ink leaks from the supply port 143a. 

[0116] Therefore, in order to make it difficult to raise 
the liquid surface on the side conductiveiy connected to 
the connecting unit 151 for air use, It is preferable to 
make its capacity as large as possible if a rib 145a such 

30 as described above should be provided. 

<Adjustment of Liquid Surface> 

[0117] Here, in conjunction with Figs. 2A and 2B, the 
35 supplemental description will be made of the function of 
liquid surface adjustment for the ink reserving chamber 
and the negative pressure generating member housing 
chamber, which is applicable to all the embodiments de- 
scribed above. 

40 [0118] In a state shown in Fig. 2A, the pressure in the 
communicating unit 12 is substantially constant. Now, 
given the height of the liquid surface of the Ink reserving 
chamber 14 as h1 , the higher the liquid surface hi , the 
more the gaseous pressure PI in the ink resenting 

45 chamber 1 4 becomes negative against the atmospheric 
pressure. As shown in Fig. 2B, the movement of gas 
and liquid takes place when it is connected with the re- 
filling tank 5. 

[0119] Now, itisassumedthatthecommunicating uriit 
so 12 is completely closed, and that there is no conversion 
of gas and liquid between the ink reserving chamber 14 
and the negative pressure generating member housing 
chamber 1 6. It is further assumed that in such condition, 
the height of the liquid surface of the ink reserving cham- 
55 ber 1 4 Is h2', and the pressure in the ink reserving cham- 
ber 1 4 is P2'. Here, the P2' is detemiined by the gaseous 
volume, temperature, and pressure, whk:h are present 
In each of the containers before a refilling operation be- 
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gins, 

[0120] Howeven in accordance with the present in- 
vention, the communicating unit 12 is not closed at ail 
actually, and in order to balance the conditions in the 
negative pressure generating member housing cham- 
ber 1 6 and the Ink reserving chamber 1 4, the conversion 
is made between gas and liquid through the communi- 
cating unit 12. Fundamentally, if the height of the liquid 
surface of the ink reserving chamber is h2', the gaseous 
pressure P in the ink reserving chamber 14 is a value to 
be determined by the pressure in the communicating 
unit 1 2 and the height of liquid surface h2' of the ink re- 
serving chamber 14. 

[0121] Here, the pressure P2' in the ink reserving 
chamber 14, which is defined on the assumption that 
the communicating unit 12 is closed, Is not necessarily 
equal to the actual pressure P in the ink reserving cham- 
ber 14 to be detennined by the height of liquid surface 
of the ink reserving chamber 14. Therefore, a minute 
adjustment should be made through the communicating 
unit 12 as given below. 

[0122] For example, when the gaseous pressure In 
the refilling tank Is equal to the atmospheric pressure 
before a refilling operation begins or the like, the P2' be- 
comes greater than P if the gaseous pressure in the re- 
filling tank 6 is higher than the gaseous pressure in the 
ink reserving chamber 14. As a result, a part of refilled 
liquid is caused to shift to the negative pressure gener- 
ating member housing chamber 16 side through such 
minute communicating unit 12. Then, when the height 
of liquid surface h2 of the ink reserving chamber 14 is 
made lower than the height h2' lastly, the pressures P2 
in the ink reserving chamber 14 and the refilling tank 5 
become a specific value. 

[0123] On the other hand, if the gaseous pressure in 
the Ink reserving chamber 1 4 is higherthan the gaseous 
pressure in the refilling tank 5, that is, If the P is greater 
than the P2', the air outside is induced from the air com- 
munication port 1 6a of the negative pressure generating 
member housing chamber 16, and then, it shifts to the 
Ink reserving chamber 1 4 side through the communicat- 
ing unit 12, thus making the pressures in the Ink reserv- 
ing chamber 14 and the refilling tank 5 a specific value. 
[0124] Since the refilling tank 5 and the ink reserving 
chamber 14 forni a space closed from the air outside 
with the exception of the communicating unit 12, such 
minute adjustment is possible through the communicat- 
ing unit 12 thus arranged. Further, with a path for effec- 
tuating the gaseous movement, which Is provided sep- 
arately from the path arranged to supply liquid from the 
refilling tank 5 to the ink reserving chamber 14, it is made 
possible to make such minute adjustment smoothly. 
[01 25] I n this respect, the operation of the mi nute ad- 
justment through the communicating unit 12 as de- 
scribed above is not necessarily performed at the same 
time of the operation of refilling liquid from the refilling 
tank 5 into the ink reserving chamber. 
[01 26] Now, for example, a thought is given to the en- 



gagement between the ink reserving chamber 14 and 
the refilling tank 5 that may be made after ink in the ink 

reserving chamber is completely consumed on the as- 
sumption that there is no application of detection as to 

5 the liquid surface of tiie Ink reserving chamber 1 4 by the 
application of the first embodiment. In this case, If the 
height L of the liquid surface of the negative pressure 
generating member housing chamber 1 6 becomes low- 
er than the upper part of the air induction groove 1 9, and 

10 then, when the refilling tank Is connected, Ink is sucked 
into the negative pressure generating member 15 in the 
negative pressure generating member housing cham- 
ber 1 6 through the communicating unit 1 2, thus causing 
the liquid surface of the negative pressure generating 

15 member housing chamber 1 6 to rise. Then, because of 
the elevated height of the liquid surface of the negative 
pressure generating member housing chamber 16, the 
communicating unit 12 and the air induction groove 19 
are covered by ink, which makes it possible to imple- 

20 ment the method for ref i lling liquid of the present inven- 
tion described for each of the embodiments, and-to refill 
Ink Into the ink reserving chamber 14 as intended. 
[0127] Also, for the refilling kits described with the 
fourth to sixth embodiments, the direction of ink tank to 

25 be installed Is not necessarily limited to the one where 
it is installed on the lower side of the direction of the 
gravity of the minute communicating unit. Now, a 
thought is given to a case where ink in the refilling tank 
is refilled into the ink reserving chamber in a state that 

30 the minute communicating unit resides on the upper 
side of the direction of gravity. Then, unless the menis- 
cus of the minute communicating unit is broken during 
the operation of refilling ink from the refilling tank into 
the ink reserving chamber, the refilling operation itself 

35 is executable. If the minute communicating unit should 
be placed on the lower side with respect to the direction 
of the gravity when it is in use or the like, the minute 
adjustment is effectuated through the communicating 
unit as described above. Therefore, for the refilling kits 

40 described in accordance with the fourth to sixth embod- 
iments, the direction of the ink tank Installation should 
be good enough if only it makes the refilling operation 
of Ink possible from the refilling tank into the Ink reserv- 
ing chamber. 

45 

<Remainder Detection> 

[0128] For each of the embodiments of the present 
invention, a remainder detection mechanism that utiliz- 

50 es electrodes or optics is provided unexceptionally. 
However, with the exception of the second embodiment, 
such remainder detection mechanism is not necessarily 
considered to be a constituent of the present Invention. 
[0129] In other words, as refered to in the paragraphs 

55 that describe the minute adjustment of liquid surface, If 
the connection is assumed to have been made after ink 
in the ink reserving chamber is completely consumed 
without detecting the liquid surface of the ink reserving 



14 



27 



EP 0 803 364 B1 



28 



chamber, ink is absorbed into the negative pressure 
generating member in the negative pressure generating 
member housing chamber through the communicating 
unit before the liquid surface of the inic reserving cham- 
ber is raised untii the communicating unit becomes the 
closed space in operating the refiliing operation. In this 
case, it Is preferabie to provide an air Induction groove 
In the vicinity of the communicating unit as In the first 
embodiment so that there is no possibility that a suffi- 
cient amount of inl< resides between the communicating 
unit and the ink supply port. 

[0130] Further, in consideration of the event that there 
is no sufficient ink residing between the communicating 
unit and the ink supply port, it is preferabie to execute 
the recovery operation for the recording head unit. 
[0131] On the other hand, if a remainder detection 
mechanism is provided, there is an advantage that the 
execution of such recovery operation is not needed. 
Therefore, a remainder detection mechanism should be 
designed as the case may be. Also, it may be possible 
to fomn the ink reserving chamber of the refilling tank or 
the reservoh'tank (an ink tank In case of the integrated 
Ink tank) with a transparent material so that the refilling 
timing is made recognizable by means of observation 
using eye-sight. 

[0132] l-iere, for the second embodiment, the liquid 
surface detection mechanism is an essential constituent 
In order to prevent any unprepared supply of Ink from 
the main tube installed on the refilling tank. However, it 
may be possible to refill ink from the refilling tank after 
the ink in the ink reserving chamber is completely con- 
sumed if only an an-angement is made so that the ink 
reserving chamber of the ink tank and the refilling tank 
is not conductively connected when recording is oper- 
ated. 

[0133] Also, for the present invention, the description 
has been made adopting ink as the liquid to be used. 
However, the usable liquid is not limited thereto. The 
present invention is of course applicable to use of a liq- 
uid for processing ink, and other liquids for use of re- 
cording. 

[01 34] As described above, when liquid Is refilled from 
a refilling container into a liquid reserving container hav- 
ing first and second chambers In accordance with the 
present invention, the liquid surface of the refilling con- 
tainer is positioned higher than that of the second cham- 
ber. Therefore, while an essentially closed space is be- 
ing formed by means of the second chamber of the liquid 
reserving container and the second chamber, the liquid 
reserving container and the refilling container are con- 
nected by means of a first path for enabling gases In 
both of them to be communicated, and a second path, 
. which is different from the first path, hence making it 
possible to refill liquid quickly without leakage of liquid 
from the aperture of the first chamber even If there is a 
slight difference in pressure between them. Particularly, 
with an arrangement for enabling the second path to be 
connected subsequent to the connection of the first 



path, it is possible to effectuate a stabilized liquid refiliing 
even if there is a large difference in pressure between 
the second chamber and the refilling container. 



Claims 

1 . A method for refilling, using a refilling container (5), 
a liquid container (3) having a first chamber (16) 

10 housing a negative pressure generating member 
(15) and having an aperture (16a) communicating 
with atmospheric air and a second chamber (14) 
con[imunicating with said first chamber (1 6) through 
a communicating portion (12) and fomiing a space , 

15 which is essentially closed with the exception of 
said communication portion, the method compris- 
ing the following steps of: 
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fonming between said second chamber (14) 
and said refilling container (5) a space which, 
with the exception of said communicating por- 
tion (1 2). is essentially closed from atmospheric 
air such that the liquid surface in said refilling 
container Is positioned higher than the liquid 
surface in said second chamber: and charac- 
terized in that the method further comprises: 

causing said second chamber (14) to be 
connected with said refilling container (5) 
by a first path (1 7a, 1 8a) for conducting gas 
in said second chamber (14) into said re- 
filiing container (5) and by a second path 
(17b,18b) different from and lower than 
said first path (1 7a,1 8a) for conducting liq- 
uid from said refilling container (5) into said 
second chamber (14). 



2. A method according to claim 1 , which comprises 
causing said second path (17b,18b) to be connect- , 
40 ed after said first path (1 7a,1 8a) is connected. 



A method according to claim 1 or 2, wherein said 
second chamber (14) is connected to said refilling 
container (5) with said liquid container (3) being ar- 
ranged such that said communicating portion (12) 
is positioned at the bottom side thereof. 



A method according to claim 1 , 2 or 3, wherein said 
first path (17a.18a) is arranged to allow gas in the 
second chamber (14) to communicate with gas In 
the refliling chamber (5). 



5. A liquid jet recording apparatus for recording on a 
recording medium by discharging liquid from a re- 
55 cording head (2), the apparatus comprising: 

a liquid container (3) for supplying liquid to the 
recording head, the liquid container having a 
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first chamber (16) housing a negative pressure 
generating member (1 5), a supply port (1 6b) for 
supplying liquid into said recording head and 
an air communication port (16a), and a second 
chamber (14) having a communicating portion 5 
(1 2) communicating with said first chamber (16) 
and fomning with the exception of said commu- 
nicating portion (12) an essentially closed 
space; and 

a refilling container (5) holding liquid for refilling io 
said liquid container (3), characterised by said 
refilling container being arranged to be con- 
nected to said liquid container by a first path 
(1 7a,1 8a) enabling gas in said second chamber 

(1 4) to be conducted into said refilling container 

(15) and by a second path (17b,1Bb) different 
from and lower than said first path with the liq- 
uid surface in said refilling container (5) posi- 
tioned higher than the liquid surface in said sec- . 
ond chamber (1 4) to enable liquid in said refill- 20 
ing container (5) to pass into said second cham- 
ber (14) via said second path. 

6. An apparatus according to claim 5, wherein the ca- 
pacity of said refilling container (15) is larger than 25 
the capacity of said liquid container (3). 

7. An apparatus acxjording to claim 5 or 6, wherein 
said first path and said second path are tubes (1 8a, 

1 8b) provided with valves (1 7a, 1 7b) and connected so 
with said second chamber (14) and said refilling 
container (5) respectively. 

8. An apparatus according to claim 5, wherein said 
first path and said second path are f onmed by tubes 35 
(46a,44a and 46b, 44b) provided for said refilling 
container (45) and said second chamber (43a) and 
valve mechanisnns (56a,51a and 56b,51 b) for said 
tubes respectively and the tubes provided for said 
refilling container (45) and for said second chamber 40 
(43a) are arranged to be connected by the move- 
ment of a carriage, and said valve mechanisms are 
an^nged to be opened by connection of said con^e- 
sponding tubes. 

45 

9. An apparatus according to claim 8, wherein the 
tubes (44a,46b) constituting said first path are ar- 
ranged to be connected earlier than the tubes (44b, 
46b) constituting said second path. 

50 

10. An apparatus according to claim 5,6,7,8 or 9, 
wherein ink remains detecting means (48a,48b, 
48c) is provided for said liquid container (41 ) to de- 
tectthe height of the liquid surface in said liquid con- 
tainer(41), and means are provided for causing the S5 
connection between said second chamber (43a) 
and said refilling container (45) through said first 
path and said second path to be cut off when the 



liquid surface In said second chamber (43a) has a 
specific height 

11. An apparatus according to any one of claims 5 to 

1 0, wherein said second chamber (1 4;43a) and said 
refilling container (5;45) eu'e arranged to be con- 
nected substantially in the horizontal direction. 

12. An apparatus acconjing to any one of claims 5 to 

11 , wherein said first path (1 7a,18a;46a,44a) is ar- 
ranged to enable gas in the second chamber (14; 
43a) to communicate with gas In the refilling con- 
tainer (5;45). 

13. A liquid refilling container (5) detachabty mountable 
on a liquid container (3) having a first chamber (1 6) 
housing a negative pressure generating member 
(15), an aperture (16a) communicating with atmos- 
pheric air, and a second chamber (1 4) communicat- 
ing with said first chamber (16) through a commu- 
nicating portion (12) for fomning a space which is 
essentially closed with the exception of said com- 
municating portion, the liquid refilling container (5) 
comprising; 

a first path (1 7a,1 8a) for conducting gas in said 
second chamber (14) to said refilling container 
(5); and 

a second.path (1 7b,1 8b) differentfrom said first 
path for conducting liquid from said liquid refill- 
ing container (5) to said second chamber (14), 
the liquid refilling container being mountable to 
the liquid container so that the opening into said 
second container (14) of said first path is posi- 
tioned above the opening into said second con- 
tainer (14) of said second path. 

14. A liquid refilling container according to claim 13, 
wherein said liquid refilling container (5) is connect- 
ed with said second chamber (14) substantially in 
the horizontal direction. 

15. A liquid refilling container according to claim 13 or 
14, wherein said refilling container (5) is connected 
with said second chamber (1 4) with said connecting 
portion positioned at the bottom side of said liquid 
refilling container (5). 

16. A liquid refilling container according to claim 13, 14 
or 15, wherein said first path (1 7a,1 8a) is arranged 
such that gas in the second chamber (1 4) is able to 
communicate with gas in the refilling chamber (5). 

17. A liquid container (3) arranged to be refilled with liq- 
uid from a liquid refilling container, the liquid con- 
tainer comprising: 

a first chamber (16) housing a negative pres- 
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sure generating member (15) and having an 
aperture (1 6a) communicating with atmospher- 
ic air; 

a second chamber (14) having a connecting 
portion (12) communicating with said first 
chamber and fonning a space which is essen- 
tially dosed with the exception of said commu- 
nicating portion (12); 

characterised by 

a first connecting unit provided for said sec- 
ond chamber (14) for connection with a first path 
provided for said liquid refilling container to conduct 
gas in said second chamber to said refilling contain- 
er; 

a second connecting unit different from said 
first connecting unit provided for said second cham- 
ber for connection with a second path provided for 
said liquid refilling containerfor conducting liquid in 
said liquid refilling container to said second cham- 
ber; and 

valve members (17a and 17b) provided re- 
spectively for said first and second connecting units 
and arranged to be open when the con^esponding 
one of said first and second paths is connected. 

18. A liquid container according to claim 17, wherein 
said first path is an^anged such that the gas in the 
second chamber is able to communicate with gas 
in the refilling container 

19. A head cartridge integrally fomned by a liquid con- 
tainer according to claim 17 or 18 and a recording 
head for recording by discharging onto a recording 
medium liquid supplied from the first chamber of 
said liquid container. 

20. An integrated liquid container, comprising: 

a liquid container (63) having a first chamber 
(63b) housing a negative pressure generating 
member, an opening communicating with at- 
• mospheric air, and a second chamber (63a) 
communicating with said first chamber through 
a communicating portion (63d) and fomning a 
space which is essentially closed with the ex- 
ception of said communicating portion; and 
a liquid refilling container (65) detachably 
mountable on said liquid container for refilling 
said liquid container with liquid, characterized 
in that 

said liquid refilling container (65) is provided 
with a first path (71) for conducting gas in said 
second chamber (63a) to said liquid refilling 
container, and a second path (72) different from 
said first path (71) for conducting liquid In said 
liquid container (65) to said second chamber 
(63a), said first path extending above said sec- 



ond path; and 

wherein said liquid container (65) is provided 
with a first connecting unit arranged to connect said 

5 second chamber with said first path; a second con- 
necting unit different from said first connecting unit 
and arranged to connect said second chamber with 
said second path; and wherein valve mechanisms 
(67) are provided for said first and second connect- 

10 ing units, respectivelyi s^nd arranged to be open 
when said con^esponding path is connected to the 
corresponding connecting unit. 

21 . An integrated liquid container according to claim 20, 
IS wherein said first path Is an'anged such that gas in 

the second chamber is able to communicate with 
gas In the refilling container. 

22. An integrated head cartridge, comprising: 

20 

a liquid container (103) having a first chamber 
(106) housing a negative pressure generating 
member (107), an aperture (103b) communi- 
cating with atmospheric air, and a second 
25 chamber (105) communicating with said first 

chamber through a communicating portion 
(103c) fonming a space which is essentially 
closed with the exception of said communicat- 
ing portion; 

30 a liquid refilling container (304) detachably 

mountable on said liquid container (1 03) for re- 
filling liquid held therein into said liquid contain- 
er; and 

a recording head (102) for recording by dis- 
ss charging onto a recording medium liquid sup- 
plied from the first chamber (106) of said liquid 
container, characterized in that 
said liquid refilling container (104) is provided 
with a first path (111) for conducting gas in said , 
40 second chamber (105) to said liquid refilling 
container (1 04), and a second path (1 1 2) differ- 
ent from said first path (111) for conducting llq- 
. uid in said liquid reserving container (104) to 
said second chamber (1 05), said first path (111) 
45 being an^anged to be above said second path 
(114) in use; and 

wherein said liquid container (1 03) is provided 
with a first connecting unit (110) arranged to con- 
so nect said second chamber (1 05) with said first path 
(111); a second connecting unit (110) different from 
said first connecting unit arranged to connect said 
second chamber (1 05) with said second path (112); 
and wherein valve mechanisms are provided for 
55 said first and second connecting units, respectively, 
and arranged to be open when the corresponding 
one of said first path and second paths is connect- 
ed. 
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23. An integrated head cartridge according claim 22 
wherein said first path is arranged such that gas in 
the second chamber is able to communicate with 
gas in the refilling container. 



PatentansprQche 

1. Verfahren, bei dem unter Venwendung eines Nach- 
fQllbehaiters (5) ein Flussigkeitsbehalter (3) nach- 
gefullt wird, der eine erste Kammer (16), in der ein 
Unterdruckerzeugungselement (15) untergebracht 
ist und die eine Blende (1 6a) hat, die mit der Um- 
gebungsluft in Verbindung steht, und eine- zweite 
Kammer (14) hat, die mit der ersten Kammer (16) 
uber einen Veri^indungsabschnltt (12) in Verbin- 
dung stent und einen Raum ausbiidet, der im We- 
sentlichen mit Ausnahme des Verbindungsab- 
schnittes geschlossen ist, wobei das Verfahren die 
folgenden Schritte aufweist: 

Ausbiiden zwischen der zweiten Kammer (14) 
und dem Nachfullbehalter (5) einen Raum, der 
mit der Ausnahme des Verbindungsabschnit- 
tes (12) im Wesentlichen gegenuber der Um- 
gebungsluft derart geschlossen ist, dass der 
Flusslgkeitspegel in dem Nachfullbehalter ho- 
her als der Fiussigkeitspeget in der zweiten 
Kammer positioniert ist, 

dadurch gekennzeichnet, dass 

das Verfahren des weiteren den folgenden Schritt 

aufweist: 

Bewirken, dass die zweite Kammer (14)' mit 
dem Nachfullbehalter (5) durch eine erste Bahn 
(1 7a, 1 8a) zum Leiten von in der zweiten Kam- 
mer (14) befindlichem Gas zu dem Nachfullbe- 
halter (5) und durch eine zweite Bahn (17b, 
18b) verbunden wird, die sich von der ersten 
Bahn unterscheidet und niedriger als die erste 
Bahn (17a, 18a) ist, um Flussigkeit von dem 
Nachfullbehalter (5) zu der zweiten Kammer 
(14) zu leiten. 

2. Verfahren gemaB Anspruch 1, das den folgenden 
Schritt aufweist: 

Bewirken, dass die zweite Bahn (1 7b, 1 8b) ver- 
bunden wird, nachdem die erste Bahn (17a, 
18a) verbunden worden ist. 

3. Verfahren gem§B Anspruch 1 oder 2, wobei 

die zweite Kammer (14) mit dem Nachfullbe- 
halter (5) verbunden wird, wobei der FIQssigkelts- 

behalter (3) derart eingerichtet ist, dass der Verbin- 
dungsabschnitt (12) an seiner Bodenseite positio- 
niert ist. 



4. Verfahren gemaB Anspruch 1 , 2 oder 3, wobei 

die erste Bahn (17a, 18a) so eingerichtet Ist, 
dass sle emiogiicht, dass in der zweiten Kammer 
(14) befindliches Gas mit dem Gas in der Nachfull- 
s kammer (5) in Verbindung gelangt. 

5. Flussigkeitsstrahtaufzetehnungsgerat zum Auf- 
zeichnen an einem Aufzefchnungsmedium durch 
ein AusstoBen von Flussigkeit aus einem Aufzeich- 

10 nungskopf (2), wobei das Gerdt folgendes aufweist: 

einen Flussigkeitsbehalter (3) zum Liefern von 
Flussigkeit zu dem Aufzeichnungskopf, wobei 
der Flussigkeitsbehalter folgendes hat: eine er- 

is ste Kammer (1 6), in der ein Unterdruckerzeu- 

gungselement (15) untergebracht ist, eine Ue- 
feroffnung (1 6b) zum Liefem von Flussigkeit zu 
dem Aufzeichnungskopf und eine LuftveriDin- 
dungsoffnung (16a), und eine zweite Kammer 

20 (14) mit einem Verbindungsabschnitt (1 2), der 

mit der ersten Kammer (1 6) in Verbindung steht 
und mit der Ausnahme des VeriDlndungsab- 
schnittes (1 2) einen im Wesentlichen geschlos- 
senen Raum ausbiidet; und 

25 einen Nachfullbehalter (5), der Flussigkeit zum 

Nachfullen des Flussigkeitsbehatters (3) halt, 

dadurch gekennzeichnet, dass 

der Nachfullbehalter so eingerichtet ist, dass 

30 er mit dem FIQssigkeitsbehalter durch eine erste 
Bahn (1 7a, 18a), die emnoglicht, dass in der zweiten 
Kammer (14) befindliches Gas zu dem Nachfullbe- 
halter (1 5) geleitet wird, und durch eine zweite Bahn 
(17b, 18b), die sich von der ersten Bahn unterschei- 

35 det und die niedriger als die erste Bahn ist, verbun- 
den wird, wobei der Flussigkeitspegel In dem Nach- 
fullbehalter (5) hoher positioniert ist als der Flussig- 
keitspegel in der zweiten Kammer (14), um zu er- 
moglbhen, dass in dem Nachfullbehalter (5) befind- 

40 liche Flussigkeit zu der zweiten Kammer (1 4) uber 
die zweite Bahn tritt. 

6. Gerat gemaB Anspruch 5, wobei 

das Fassungsvennogen des Nachfultbehal- 
^ ters (15) groBer als das Fassungsvemnogen des 
Flussigkeitsbehalters (3) ist. 

7. Gerat gemaB Anspaich 5 oder 6, wobei 

die erste Bahn und die zweite Bahn Rohren 
50 (18a, 18b) sind, die mit Ventilen (17a, 17b) verse- 
hen sind und mit der zweiten Kammer (14) bezie- 
hungsweise dem Nachfullbehalter (5) verbunden 
sind. 

55 8. Gerat gemSB Anspmch 5, wobei 

die erste Bahn und die zweite Bahn durch 
Rohren (46a, 44a und 46b, 44b), die fur den Nach- 
fullbehalter (45) und die zweite Kammer (43a) vor- 
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gesehen sind, und Ventilmechanismen (66a, 51a 
und 56b, 51b) fur die Rohren jewells ausgebildet 
sind, und die fur den Naclifullbehalter (45) und fur 
die zweite Kammer (42a) vorgesehenen Rohren so 
eingerichtet sind, dass sie durch die Bewegung el- 5 
nes Schlittens verbunden werden, und wobei die 
Ventilmechanismen so eingerichtet sind, dass sie 
durch das Verbinden der entsprechenden Rohren 
geoffnetwerden. 

10 

9. Gerat gemaB Anspruch 8, wobei 

die Rohren (44a, 46b), die die erste Bahn bil- 
den, so eingerichtet sind, dass sie fruher ais die 
Rohren (44b, 46b) verbunden werden, die die zwei- 
te Bahn bilden. 

10. Gerat gemaB Anspruch 5, 6, 7, 8 oder 9, wobei 

eine Tlntenresterfassungseinrichtung (48a, 
48b, 48c) fur den FIQssigkeltsbehaiter (41) verge- 
sehen ist, um die Hohe des Flussigkeitspegeis in 20 
dem Flussigkeitsbehalter (41 ) zu erfassen, und Ein- 
. richtungen vorgesehen sind, die bewirken, dass die 
Verbindung zwischen der zweiten Kammer (43a) 
und dem Nachf Qllbehalter (45) durch die erste Bahn 
und die zweite Bahn getrennt wird, wenn der Fliis- 25 
sigkeitspegel in der zweiten Kammer (43a) eine be- 
stimmte Hohe hat. 

11. Gerat gemaB einem der Anspruche 5 bis 10, wobei 

die zweite Kammer (14; 34a) und der Nach- 30 
fullbehalter (5; 45) so eingerichtet sind, dass sie im 
Wesentlichen in der horlzontalen Richtung verbun- 
den werden. 

12. Gerat gemaB einem der Anspruche 5 bis 11 , wobei 35 

die erste Bahn (17a, 18a; 46a, 44a) so einge- 
nchtet ist, dass sie enndgiicht, dass in der zweiten 
Kammer (14; 43a) befindliches Gas mit dem Gas in 
dem Nachfullbehalter (5; 45) In Verbindung gelangt. 

40 

1 3. FlussigkeitsnachfiJllbehalter (5), der an einem Fliis- 
sigkeitsbehaiter (3) abnehmbar montagef§hig ist, 
der folgendes hat: eine erste Kammer (16), in der 
ein Unterdruckerzeugungselement (15) unterge- 
bracht ist, eine Blende (16a), die mit der Umge- ^ 
bungsluft in Verbindung steht, und eine zweite 
Kammer (14), die mit der ersten Kammer (1 6) iiber 
einen Verbindungsabschnitt (12) in Verbindung 
steht, um einen Raum auszubilden, der im Wesent- 
lichen mit Ausnahme des Verbindungsabschnittes so 
geschlossen Ist, wobei der Fiusslgkeltsnachfutlbe- 
halter (5) folgendes aufweist: 

eine erste Bahn (17a, 18a) zum Leiten von in 
der zweiten i<ammer (14) bef Indlichem Gas zu ss 
dem Nachfullbehalter (5); und 
eine zweite Bahn (17b, 18b), die sich von der 
ersten Bahn unterscheldet, um Flussigkeit von 



dem Flusslgkeitsnachfullbehalter (5) zu der 
zweiten Kammer (14) zu leiten, wobei der Flus- 
sigkeitsnachfCillbehalter an dem Flussigkeits- 
behilterso montiert werden kann, dass die Off- 
nung zu dem zweiten Behalter (14) der ersten 
Bahn oberhaib der Offnung zu dem zweiten Be- 
haiter (14) der zweiten Bahn positloniert ist. 

14. FiOssigkeitsnachfullbehSlter gemSB Anspruch 13, 
wobei 

der Russigkeitsnachfullbehatter (5) mit der 
zweiten Kanrimer (14) im Wesentlichen in der horl- 
zontalen Richtung verbunden wird. 

15. Flusslgkeitsnachfullbehalter gemaB Anspruch 13 
Oder 14, wobei 

der Nachfullbehalter (5) mit der zweiten Kam- 
mer (14) verbunden wird, wobei der Verbindungs- 
abschnitt an der Bodenseite des Flusslgkeltsnach- 
fuiibehaiters (5) positloniert ist. 

16. Flusstgkeitsnachfullbehilter gemaB Anspruch 13, 
14 Oder 15, wobei 

die erste Bahn {17a, 18a) derart eingerichtet 
ist, dass in der zweiten Kammer (14) befindliches 
Gas mit dem Gas in der Nachfiillkammer (5) in Ver- 
bindung treten kann. 

17. Flussigkeitsbehalter (3), der so eingerichtet ist, 
dass er mit einer Flussigkeit aus einem Flussig- 
keitsnachfiilibehalter nachgefullt wird, wobei der 
FIQsslgkeitsbehaiter folgendes aufweist: 

eine erste Kammer (16), in der ein Unter- 
druckerzeugungselement (15) untergebracht 
Ist und die eine Blende (16a) hat, die mit der 
Umgebungsluft in Verbindung steht; 
eine zweite Kammer (14), die einen Verbin- 
dungsabschnitt (12) hat, der mit der ersten 
Kammer in Verbindung steht, und die einen 
Raum ausbildet, der im Wesentlichen mit der 
Ausnahme des Verbindungsabschnittes (12) 
geschlossen ist; 

gekennzeichnet durch 

eine erste Verblndungseinheit, die fur die 
zweite Kammer (14) fClr eine Verbindung mit eIner 
ersten Bahn vorgesehen ist, die fur den Flusslg- 
keitsnachfullbehalter vorgesehen ist, um in der 
zweiten Kammer befindliches Gas zu dem Nachfull- 
behalter zu leiten; 

eine zweite Verblndungseinheit, die sich von 
der ersten Verblndungseinheit unterscheldet und 
die fur die zweite Kammer fur eine Verbindung mit 
der zweiten Bahn vorgesehen ist, die fur den Flus- 
sigkeltsnachf Qllbehalter vorgesehen Ist, um In dem 
FiOssigkeitsnachfiillbehilter befindiiche Flussigkeit 
zu der zweiten Kammer zu leiten; und 
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Ventilelemente (17a und 17b), die Jewells fur 
die erste und die zwelte Verblndungseinheit vorge- 
sehen sind und so eingerichtet sind, dass sie 5ff- 
nen, wenn die entsprechende erste Oder zweite 
Bahn verbunden wird. 

18. FIQsslgkeitsbehaltergemaB Anspruch 17, wobei 

die erste Bahn so eingerichtet ist, dass das in 
der zweiten Kammer bef Indliche Gas mit dem Gas 
In dem Nachfullbehalter in Verbindung treten kann. 

19. Kopfkartusche, die einstuckig ausgebildet ist mit 

elnem FIQsslgkeitsbehalter gemaB Anspruch 
17 Oder 18 und 

elnem Aufzeichnungskopf, der aufzelchnet, 
Indem er auf ein Aufzelchnungsmedium Ftussigkelt 
ausstoSt, die von der ersten Kammer des Flussig- 
keltsbehalters geliefert wird. 

20. EInstQckiger Flussigkeitsbeh£ilter mit: 

elnem FIQssigkeltsbehalter (63), derfotgendes 
hat: eine erste Kammer (63b), In der ein Unter- 
druckerzeugungselement untergebracht Ist, ei- 
ne Offnung, die mit der Umgebungsluft in Ver- 
bindung steht, und eIne zweite Kammer (63a), 
die mit der ersten Kammer uber einen Verbin- 
dungsabschnltt (63d) In Verbindung steht und 
die einen Raum ausblldet, der Im Wesentiichen 
mit der Ausnahme des Verbindungsabschnit- 
tes geschlossen Ist; und 
elnem Flusslgkeltsnachfullbehaiter (65), der an 
dem Flussigkeltsbehalter abnehmbar monta- 
gefahlg Ist, um den FIQsslgkeitsbehalter mit 
Flusslgkeit nachzufullen, 

dadurch gekennzelchnet, dass 

derFlussigkeitsnachfullbehalter(65)mlteiner 
ersten Bahn (71) zum Leiten von In der zweiten 
Kammer (63a) befindllchem Gas zu dem Flussig- 
keitsnachfullbehalter und einer zweiten Bahn (72) 
versehen ist, die sich von der ersten Bahn (72) un- 
terscheidet und die dem Leiten von in dem Flussig- 
keltsbehalter (65) befindlicher Flusslgkeit zu der 
zweiten Kammer (63a) dient, wobei sich die erste 
Bahn oberhalb der zweiten Bahn erstreckt; und 

wobei der Flussigkeitsbehalter (63) mit einer 
ersten Verbindungseinheit, die so eingerichtet ist, 
dass sie die zweite Kammer mit der ersten Kammer 
verbindet; und einer zweiten Verbindungseinheit, 
die sich von der ersten Einhelt unterscheidet und 
so eingerichtet ist, dass sie die zweite Kammer mit 
der zweiten Bahn verbindet, versehen Ist und wobei 
Ventllmechanismen (67) fur die erste bezlehungs- 
weise die zweite Verbindungseinheit vorgesehen 
sind und so eingerichtet sind, dass sie offnen, wenn 
die entsprechende Bahn mit der entsprechenden 
Verbindungseinheit verbunden wird. 
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21 . Einstucklger Flussigkeltsbehalter gema3 Anspmch 
20, wobei 

die erste Bahn so eingerichtet ist, dass in der 
zweiten Kammer befindliches Gas mit dem Gas in 
dem NachfQIIbehaiter in Verbindung treten kann. 

22. Einstuckige Kopfkartusche mit: 

elnem Flussigkeitsbehalter (103), der folgen- 
des hat: eine erste Kammer (106), In der ein 
Unterdruckerzeugungselement (107) unterge- 
bracht ist, eine Blende (103b), die mit der Um- 
gebungsluft in Verbindung steht, und eine zwei- 
te Kammer (105), die mit der ersten Kammer 
uber elnem Verbindungsabschnitt (103c) in 
Verbindung steht und einen Raum ausbildet, 
der im Wesentiichen mit der Ausnahme des 
Verbindungsabschnittes geschlossen ist; 
elnem Flusslgkeltsnachfullbehaiter (104), der 
an dem Flussigkeitsbehalter (103) abnehnnbar 
montagefahig ist, um in ihm gehattene Flussig- 
keit in den Flussigkeitsbehalter nachzufullen; 
und 

elnem Aufzeichnungskopf (1 02) zum Aufzeich- 
nen, indem auf ein Aufzelchnungsmedium 
Flusslgkeit ausgestoBen wird, die von der er- 
sten Kammer (1 06) des Flussigkeitsbehalters 
geliefert wird, 



dadurch gekennzelchnet, dass 

der Flusslgkeltsnachfullbehaiter (1 04) mit ei- 
ner ersten Bahn (111) zum Leiten von In der zweiten 
Kammer (105) befindllchem Gas zu dem Flussig- 
keitsnachfullbehalter (104) und einer zweiten Bahn 
35 (112) versehen Ist, die sich von der ersten Bahn 
(111) unterscheidet und dem Leiten von in dem 
FlusslgkeitsnachfullbehSlter (1 04) befindlicher 
Flusslgkeit zu der zweiten Kammer (105) dient, wo- 
bei die erste Bahn (1 1 1) so eingerichtet ist, dass sie 
40 sich oberhalb der zweiten Bahn (114) bei Venwen- 
dung beflndet; und 

wobei der FIQssigkeltsbehalter (1 03) mit einer 
ersten Verbindungseinheit (110), die so eingerichtet 
ist, dass sie die zweite Kammer (1 05) mit der ersten 
45 Bahn (111) verbindet, und mit einer zweiten Vertaln- 
dungselnhe'it (110) versehen Ist, die sich von der er- 
sten Verbindungseinheit unterscheidet und so ein- 
gerichtet ist, dass sie die zweite Kammer (105) mit 
der zweiten Bahn (112) verbindet; und wobei Ven- 
so tilmechanlsmen fur die erste beziehungswelse die 
zweite Verbindungseinheit vorgesehen sind und so 
eingerichtet sind, dass sie offnen, wenn die ent- 
sprechende erste Bahn beziehungswelse zweite 
Bahn verbunden wird. 

55 

23. Einstuckige Kopfkartusche gemaB Anspruch 22, 
wobei 

die erste Bahn so eingerichtet ist, dass in der 
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zweiten Kammer befindliches Gas mit dem Gas in 
der Nachfullkammer in Verblndung treten kann. 

Revendications 

1 . Proc6d6 pour recharger, en utilisant un recipient de 
rechargement (5), un r6clplent k liquide (3) ayant 
une premiere chambre (1 6) logeant un element (1 5) 
gin^rant une pression negative et ayant une ouver- 
ture (1 6a) communiquant avec Pair atmospherique 
et une seconde chambre (14) communiquant avec 
ladite premiere chambre (16) par une partie de 
communication (12) et fomnant un espace essen- 
tiellement femnS d I'exception de ladite partie de 
communication, le proc6d6 comprenant les Stapes 
sutvantes qui consistent : 

^ fomner entre ladite seconde chambre (14) et 
ledit recipient (5) de rechargement, un espace 
qui, k I'exception de ladite partie de communi- 
cation (12) est essentlellement femne par rap- 
port k I'air atmospherique afin que la surface 
du liquide dans ledit recipient de rechargement 
solt positionnee plus haut que la surface du li- 
quide dans ladite seconde chambre ; 
et caracterlse en ce que le proc6dS conslste 
en outre : 

k raccorder ladite seconde chambre (14) 
audit recipient de rechargement (5) par un 
premier trajet (17a, 18a) pourconduire un 
gaz se trouvant dans ladite seconde cham- 
bre (14) jusque dans ledit recipient de re- 
chargement (5) et par un second trajet 
(17b, 18b) different dudit premier trajet 
(17a, 18a) et plus bas que celul-ci pour 
conduire un liquide dudit recipient de re- 
chargement (5) jusque dans ladite secon- 
de chambre (14). 

2. Proems selon la revendication 1 , qui comprend le 
raccordement dudit second trajet (1 7b, 1 8b) aprds 
le raccordement dudit premier trajet (17a, 18a). 

3. Proc6dd selon la revendication 1 ou 2, dans tequel 
ladite seconde chambre (1 4) est raccordSe audit re- 
cipient (5) de rechargement aiors que ledit recipient 
(3) h liquide est agencS de fagon que ladite partie 
de communication (12) solt positionnee du cdte de 
son fond. 

4. Precede selon la revendication 1 , 2 ou 3, dans le- 
quel ledit premier trajet (17a, 18a) est agence de 
fagon k pemnettre k un gaz se trouvant dans la se- 
conde chambre (14) de communiquer avec un gaz 
se trouvant dans la chambre (5) de rechargement 



5. Apparell d'enregistrement k Jet de liquide pour en- 
registrer sur un support d'enregistrement en de- 
chargeant un liquide depuis une tete d'enregistre- 
ment (2). I'apparell comportant : 

5 

un recipient (3) k liquide destine k alimenter en 

liquide ia tete d'enregistrement, le recipient k 
liquide ayant une premiere chambre (16) lo- 
geant un element (16) generant une pression 

10 negative, un orifice (16b) d'atimentatlon pour 

amener du liquide dans ladite tete d'enregistre- 
ment etun orifice (1 6a) de communication avec 
I'air, et une seconde chambre (14) ayant une 
partie (12) de communication communiquant 

15 avec ladite premjere chambre (1 6) et fomiant, 

k I'exception de ladite partie de communication 
(12) un espace essentiellement ferme ; et 
un recipient (5) de rechargement contenant un 
liquide pour recharger ledit recipient (3) k liqui- 

20 de, caracterlse en ce que ledit recipient de re- 

chargement est agence de fapon k §tre raccor- 
de audit recipient k liquide par un premier trajet 
(17a, 18a) pemiettant k un gaz se trouvant 
dans ladite seconde chambre (14) d'etre con- 

25 diiit jusque dans ledit recipient (1 5) de rechar- 

gement et par un second trajet (17b, 18b) dif- 
ferent dudit premiertrajet et plus bas que celui- 
ci, la surface du liquide dans ledit recipient (5) 
de rechargement etant positionnee plus haut 

30 que la surface du liquide dans ladite seconde 

chambre (14) pour permettre k du liquide se 
trouvant dans ledit recipient (5) de recharge- 
ment d'arriver dans ladite seconde chambre 
(14) en passant par ledit second trajet. 

35 

6. Apparell selon la revendication 5, dans lequel la ca- 
pacite dudit recipient (1 5) de rechargement est plus 
grande que la capacite dudit recipient (3) k liquide. 



40 7. Apparell selon la revendication 5 ou 6, dans lequel 
ledit premiertrajet et ledit second trajet sont des tu- 
bes (18a, 18b) pourvus de soupapes (17a, 17b) et 
raccordes k ladite seconde chambre (14) et audit 
recipient de rechargement (5), respectivement. 

8. Apparell selon la revendication 5, dans lequel ledit 
premier trajet et ledit second trajet sont fomnes par 
des tubes (46a, 44a et 46b, 44b) prevus pour ledit 
recipient (45) de rechargement et ladite seconde 

so chambre (43a) et des mecanismes k soupapes 
(56a, 51 a et 56b, 51 b) pour lesdits tubes, respecti- 
vement, et les tubes associes audit recipient (45) 
de rechargement et k ladite seconde chambre (43a) 
sont agences de fa9on k etre raccordes par le mou- 

55 vement d'un chariot, et lesdits m6canismes k sou- 
papes sont agences de fa9on k etre ouverts par un 
raccordement desdits tubes correspondants. 
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9. Appareil selon la revendication 8, dans lequel ies 
tubes (44a. 46b) constituant ledit premier trajet sent 
agenc^s de f aQon k §tre raccordes plus tot que Ies 
tubes (44b, 46b) constituant ledit second trajet. 

10. Appareil selon la revendication 5, 6, 7, 8 ou 9, dans 
lequel un moyen (48a, 48b. 48c) de detection d'en- 
ere restante est pr§vu pour ledit r^iplent (41) k W- 
quide pour d§tecter la hauteur de la surface de li- 
quide dans ledit recipient (41) k liquide, et des 
moyens sont prevus pour couper le raccordennent 
entre tadite seconde chambre (43a) et ledit reci- 
pient de rechargement (45) passant par ledit pre- 
mier trajet et ledit second trajet lorsque la surface 
de liquide dans ladlte seconde chambre (43a) a une 
hauteur sp^cifique. 

11. Appareil selon Tune quelconque des revendications 
5^10, dans lequel ladite seconde chambre (14, 
43a) et ledit recipient (5 ; 45) de rechargement sont 
agences de fa9on a etre raccordes sensiblement 
dans la direction horlzontale. 

12. Appareil selon Tune quelconque des revendications 
5 a 11, dans lequel ledit premier trajet (17a, 1Ba ; 
46a, 44a) est agenc6 de fagon k permettre au gaz 
se trouvant dans la seconde chambre (1 4 ; 43a) de 
communiquer avec un gaz se trouvant dans le re- 
cipient de rechargement (5 ; 45). 

13. Recipient (5) de rechargement de liquide pouvant 
etre monte de fa^on amovlble sur un recipient (3) k 
liquide ayant une premiere chambre (1 6) logeant un 
element (15) generant une pression negative, une 
ouverture (16a) communiquant avec I'air atmos- 
pherique et une seconde chambre (14) communi- 
quant avec ladite premiere chambre (16) par une 
partle (12) de communication pourfomier un espa- 
ce qui est essentiellement femne a i'exception de 
ladite partie de communication, le recipient (5) de 
rechargement de liquide comportant : 

un premier trajet (17a, 18a) pourconduire un 
gaz se trouvant dans ladite seconde chambre 
(14) jusqu'audit recipient (5) de rechargement ; 
et 

un second trajet (17b, 1Bb) different dudit pre- 
mier trajet pour conduire un liquide depuis ledit 
recipient (5) de rechargement de liquide jus- 
qu'& ladite seconde chambre (14), le recipient 
de rechargement de liquide pouvant §tre monte 
sur le recipient k liquide afin que Touverture du- 
dit premier trajet dans ledit second recipient 
(14) soit positionnee au-dessus de I'ouverture 
dudIt second trajet dans ledit second recipient 
(14). 

14. Recipient de rechargement de liquide selon la re- 



vendication 13, dans lequel ledit recipient (5) de re- 
chargement de liquide est raccorde k ladite secon- 
de chambre (14) sensiblement dans la direction ho- 
rlzontale. 

5 

15. Recipient de rechargement de liquide selon la re- 
vendication 13 ou 14, dans lequel ledit recipient (5) 
de rechargement est raccorde k ladite seconde 
chambre (14) de maniere que ladite partie de rac- 

10 cordement soit positionnee du cdte du fond dudit 
recipient (5) de rechargement de liquide. 

16. Recipient de rechargement de liquide selon la re- 
vendication 13, 14 ou 15, dans lequel ledit premier 

15 trajet (1 7a, 1 8a) est agence de fagon qu'un gaz se 
trouvant dans la seconde chambre (1 4) puisse com- 
muniquer avec un gaz se trouvant dans la chambre 
de rechargement (5). 

20 17. Recipient k liquide (3) agenc6 de fagon k §tre re- 
charge avec le liquide k partir d'un recipient de re- 
chargement de liquide, le recipient k liquide 
comportant : 

25 une premiere chambre (1 6) logeant un element 

(15) generant une pression negative et ayant 
une ouverture (16a) communiquant avec i'air 
atmospherique ; 

une seconde chambre (1 4) ayant une partie de 
30 raccordement (12) communiquant avec ladite 

premiere chambre et fomnant un espace qui est 
essentiellement femrie k Texception de ladite 
partie (12) de communication ; 

35 caracterise par 

une premiere unite de raccordement prevue 
pour ladite seconde chambre (14) pour un raccor- 
dement avec un premier trajet prevu pour ledit re- 
cipient de rechargement de liquide afin de conduire 

40 un gaz se trouvant dans ladite seconde chambre 
audit recipient de rechargement ; 

une seconde unite de raccordement differen- 
te de ladite premiere unite de raccordement pr6vue 
pour ladite seconde chambre pourun raccordement 

^ avec un second trajet prevu pour ledit recipient de 
rechargement de liquide afin de conduire un liquide 
se trouvant dans ledit recipient de rechargement de 
liquide jusqu'a ladite seconde chambre ; et 

des elements k soupapes (1 7a et 1 7b) prevus 

50 respectivement pour lesdites premiere et seconde 
unites de raccordement et agences de fa^on k §tre 
ouverts lorsque I'un, correspondent, desdits pre- 
mier et second trajets est raccorde. 

55 18. Recipient k liquide selon la revendication 17, dans 
lequel ledit premier trajet est agence de maniere 
que ie gaz se trouvant dans la seconde chambre 
puisse communiquer avec un gaz se trouvant dans 
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le recipient de rechargement. 

19. Cartouche k tdte form^e de f 39011 int^gr^e par un 
recipient k liquide selon la revendication 17 ou 1 8 

et une tete d'enregistrement pour enregistrer en d^- s 
chargeantsurun support d'enregistrementunliqui- . 
de amen6 depuis la premiere chambre dudit reci- 
pient k liquide. 

20. Recipient k liquide int6gr§. comportant : 

un r^tpient k liquide (63) ayant une premiere 
chambre (63b) logeant un element generant 
une pression negative, une ouverture commu- 
niquant avec I'air atmosph^rlque, et une secon- 
de chambre (63a) communiquant avec ladlte 
premiere chambre par i'intemnediaire d'une 
partie de communication (63d) et fomnant un 
espace qui est essentiellement f enne k I'excep- 
tion de ladite partie de communication ; et 20 
un recipient (65) de rechargement de liquide 
pouvant etre mont6 de f agon amovible sur ledit 
recipient k liquide pour recharger le liquide du- 
dit recipient k liquide, caraet6ris6 en ce que 
ledit recipient (65) de rechargement de liquide 2S 
est pourvu d'un premier trajet (71) destin6 k 
conduire un gaz se trouvant dans ladite cham- 
bre (63a) jusqu'audit recipient de recharge- 
ment de liquide, et un second trajet (72) diffe- 
rent dudit premier trajet (71 ) pour conduire un 30 
liquide se trouvant dans ledit recipient a liquide 
(65) jusqu'a ladite seconde chambre (63a), le- 
dit premier trajet s'etendant au-dessus dudit 
second trajet ; et 

dans lequel ledit recipient a liquide (63) est 35 
pourvu d'une premiere unite de raccordement 
agencSe de fagon k raccorder ladite seconde 
chambre dudit premier trajet ; d'une seconde 
unite de raccordement diff^rente de ladite pre- 
miere unite de raccordement et agenc6e de fa- 40 
gon a raccorder ladite seconde chambre audit 
second trajet ; et dans lequel des micanismes 
k soupapes (67) sont prSvus pour lesdites pre- 
miere et seconde unite de raccordement, res-, 
pectivement, et agencds de fagon k §tre 45 
ouverts tonsque ledit trajet correspondant est 
raccorde k l*unite de raccordement conrespon- 
dante. 

21. Recipient k liquide Integre selon la revendication so 
20, dans lequel ledit premier trajet est agence de 
maniere qu*un gaz se trouvant dans la seconde 
chambre pulsse communiquer avec un gaz se trou- 
vant dans le recipient de rechargement. 

55 

22. Cartouche kXeXe integree, comportant : 

un recipient k liquide (1 03) ayant une premiere 
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chambre (1 06) logeant un element (1 07) gene- 
rant une pression negative, une ouverture 
(103b) communiquant avec I'air atmospheri- 
que, et une seconde chambre (105) communi- 
quant avec ladite premiere chambre par une 
partie de communication (1 03c) fomnant un es- 
pace qui est essentiellement fenrie k i'excep- 
tion de ladite partie de communication ; 
un recipient (104) de rechargement de liquide 
pouvant etre monte de fagon amovible sur ledit 
recipient k liquide (1 03) pour recharger ie liqui- 
de qu'il contient dans ledit recipient a liquide ; et 
une tete d'enregistrement (102) pour enregis- 
trer en dechargeant sur un support d'enregis- 
trement un liquide amene depuis la premiere 
chambre (106) dudit recipient k liquide, carac- 
terisee en ce que 

ledit recipient (1 04) de rechargement de liquide 
est pourvu d*un premier trajet (111) destine k 
conduire un gaz se trouvant dans ladite secon- 
de chambre (1 05) jusqu'audit recipient (1 04) de 
rechargement de liquide, et d'un second trajet 
(112) different dudit premier trajet (111) pour 
conduire un liquide se trouvant dans ledit reci- 
pient (1 04) de rechargement de liquide jusqu'^ 
ladite seconde chambre (1 05), ledit premiertra- 
jet (111) etant agence de fa?on k etre au-des- 
sus dudit second trajet (114) lors de 
{'utilisation ; et 

dans laquelle ledit recipient (103) k liquide est 
poun/u d'une premiere unite de raccordement 

(110) agencee de fagon a raccorder ladite se- 
conde chambre (105) avec ledit premier trajet 

(111) ; tfune seconde unite de raccordement 
(110) differente de ladite premiere unite de rac- 
cordement et agencee pour raccorder ladite se- 
con de chambre (1 05) audit second trajet (112); 
et dans laquelle les mecanismes a soupapes . 
sont prevus pour lesdites premiere et seconde 
unites de raccordement, respectivement, et 
sont agences de fagon a etre ouverts lorsque 
celul. corespondant, dudit premier trajet et du- 
dit second trajet est raccorde. 

23. Cartouche k tete integree selon la revendication 22, 
dans laquelie ledit premier trajet est agence de fa- 
gon qu'un gaz se trouvant dans la seconde chambre 
puisse communiquer avec un gaz se trouvant dans 
le recipient de rechargement. 
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FIG. 2 A 
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FIG. 6 A 
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FIG. 11 
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